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SECTIQN 1

HYDROLOGY AND METEQROLOGY

General

1. SCOPE. = This section ol the Anpendix presents the hydrologic
and metcorologic data pvertinent to the flood of Sentember 1938, and the
resulis of studies based upon these data, It supnlements Section I,
"Hydrology and Veteorology", of tiie Anpendix to the Report on Survey
and Comorenensive Plan for PPleod Contrel in the Conneciicut wiver Valley,
dated Marcl: 2uU, 1937, aund printed in Hous: Uocwaent Ho. 1459, Seventy-
fifth Congress, second scssion, hereinaitur refevred to es the 1997
Comprehsusive Plan Appendix. The following section pressnts hydrolosic
data, and their sources, for the Septenver 1978 flood; probable irequon-
cies of peak flood discharges and flood volumus, reviscd upon the basis
of the data furnished by the Septembor 1938 flood; a description of
refinements ol the methods used in {lood concrol enalysis, including
unit graphs, flood routing, and tributary and mainestem fiocod reducing
effects of tho reservoirs in the Feviced Oomprehensive Plan:; and the con-
siderntiens governiny, the determination of the sizes of spillways and
outlets and the type of outiet control,

2. SOUR?ES QE.HYDROLOGlg_QAT%. - HMoinvell datn Tor the storm »of

September 1938 were collected by +the if, 8. tesiher Buresu, the 1. 8,
Engineer Corps, the Massschusetts Depsitinent of Public livalth, the New
Enplund Power Asscclrtion, sud mumerous othor publis +nd private apgencles.
Kecords of streory run=off ot clgnht stotiocas o the Coanectvicut River and
at 59 preing stations on bribularics ars avallable in publicoiinis of {he
Water Roesources Jranch of thoe U, 8. Ceolopical Survey. Stare rocords at
several additionsl poeints in the Comnecticut River Basin wore obtained

from other sources., Fifteen now streanm geging stotions hrve been constructed

in the Providence Enpincer Bistriet by the U, 8. Goological Survey with



funds made available by the U. S. Engineer Office at Providence, Nine
of these stations are located in the Connecticut River Watershed. A
recent canvass of all rainfall and streanm gaging stations in the Provi-
dence District and vieinity hus been made; the results are listed in
Tables I and II, and the locations are shown on Plate Mo. l.

Se BYDRQLOGIC DATA FOk Tils SEPTEMBER 1538 FLOOD. - The hydrology

and history of the September 1938 flood are covered in the main report,
Hourly grapiis {or the perigd September 17 to 21, 1938, inclusive, con-
structed from the records of 30U recording rain gapes in and near the
Connecticut River EBasin sre shown on Plates ¥os, 2 and 3. The isohyetel
map for lhe sane neriod wes prepared from all aveilable rainfall records
and is shown on Plate No. 4. Discharge hydropraphs at eight gaging
stetions on the Connecticut River, and ot 10 peints on tributaries, for
the poriod Sentember 2U to 26, 1958, arc shown on Plates Nos. 5 and 6.
The volumes of runw~off and peak discherges from these hydrographs are
shown in Table III, Highewater profiles for the flood of September 1938
on the Connecticut River below the Ascutney Bridge are shown on Flates
Nos, 117 and 118, Section 8 of the Appendix., High-water marks on the
Commecticut River above Ascutney Bridpe and on the principal tributaries
on which this flood was severe are shown on Pletes Nes., 118, 119, 121,
and 128 = 132, inclusive,

L FREQUENCY RELATIONS. =

ae Peak discharge., - The nrobable frequency of peak discharges

st eesch gaging staticon in the Connecticut River Watershed with a period
of record longer than 5 years was determined by use of the prescribed
frequency equaticn: C = H:%:; in wihieh C is the probable frequency of
occurrence in years of a given value of discharpe, m is the number of
times during the neriod of record that the given discharge has been
equalled or exceeded, and n ig tlhie number of years of record. Peak dis-

charges determined from the oripinel stage-recorder charts of the U. 8,
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In 3 SHEETS, SHEET 1

EXISTING RAINFALL STATIONS [{ PROVIDENGE UISTRECT AND VIGINITY

MUMBERS REFER TO NUMBERS ON PLATE Hos 1.

D3 R DESIGNATES A RECORDIKG GAGE.
NR DESIGNATES A NON=-RECORDIIC GAGE.

11Ga STATION TYPE
61 BETHEL NR
1 BlcLOW MTe MR
10 BINGHAM iR
2 CARATUNK hR
72 Ee« WIHTHROP R
3 EusTis NA
36 FARMINGTON MR
194  ALLEHSTOWM Hi
100 BARTLETT NR
54 Beatlyu NR
77 BETHLEHEM iR
186 BraopFoRo NR
155 BatsTOL NR
97 Cannow Mte NR
174 CLAREMONT NR
192 CoNCORD A
25 DLxviLLe Hovew MR
157 Durkam NR
28 ErAqt NR
214 EXETER MR
5 FIRST Co#ie LAKE KR
244  FITZWILLIAM NR
BE FRANCONIA HR
168 FRaNXLIN IR
167 FRANKLIN FaLLs MR
193 GrRrvims FaLls "R
172 GieManTod TRON Wokks MR
114  GLENGLIFF MA
66 GoRHAM MR
91 BaRRE NR
196 BeLLows FALLs A
228 BEuMinGTON MR
125 BETHEL H
217 BLOGMEIELD A
93 BOLTO#VILLE HR
232 BRATTLEBORG HR
52 BusLineYCH R
13 Cansat R
175 CavedapisH iR
115 CHELSER NA
137 CHITTERDEN MR
167 CORINTE R
116 CORNWALL MR
38 CRAFTSRURY COMMON MR
71 Ee. BARNET MR
37 E. Havew MR
90 E. HYEGATE tR
23 EnosBuAe FALLS MR
50 Essex ot
46 GaLLur MILLS HR
62  GILMAN NR

No.

4
89
122
101
26
30
119

138
241
208
216
138
195
203
245
222
162
158

55

11
21
202

236
225

248
17t

MALHE
__STATIOR TYpE Ne. STATION TYPE
FLAGSTAFF MR 99 Mo. BRJOGETON MR
GARDINER 'R 140 PORTLAND R
HIRAM MR 12 RAWGELY MR
LEWICTON R 49 RuMFORD HB
Madlsol HR 1 THE FORKS NR
MIDDLE (AM MR 22 UPPER LaM NR
HAPLES iR
HEW HAMPSHIRE
GREAT FAaLLS R 178  NEWPORT R
GREENYVILLE MR 16T He GRARTHAM HR
GREGGS FanLs MR 31 e STRATFORG N
HAMPTQN WR 230 PETERBORO MR
HAROYER R 87 PieRcE BRIDGE NR
HILLSBORO NR 83 PINKHAM NOTCH MR
JACKMAN FALLS MR 11 PITTsBURE R
JEREMY HILL iR 134 PLYMOUTH KR
KEENE MR 67 RaudoLed NA
Liconta MR 165 S. Oansury MR
LAKEPOHT NR 179 Suncook Podp KR
LAHCASTER MR 82 Twid Mr. NR
LAHDAFF R 102 \/EBRSTER NR
LiucoLn NR 177 MWENDELL A
MACHESTER R 146 1\l CANAAN MR
MARLOW NR 147 Ve LEBANON NR
MILAN HR 131 V. RUMREY NR
MILFoRD R 14 W, STEWARTSTOWN NR
MIRHEWAWA R 235 We WiILTON MR
MTe WASHINGTON MR 233 WiLTOK iR
MASHUA R 243 WINCHESTER R
MEW CURNAM NR 153 WOLFRORD FALLS NR
21 Yonx Poud KA
VERMONT
GOSRHEH hR 227 SEARSBURG S8Th. NR
GRAFTON R 215 SOMERSET A
HIGHGATE FALLS HR 105 S. NEWBURY R
HYDEVILLE HR 128 SToCKBRIDGE R
MOLLYS FaLLs WA 168 Tyson R
Mays MiLt NR 242  VErNON NR
MCLWDOE FiuLLs +8 B8 WATERBURY MR
MEONLEAURY MR 43 We BURKE MR
MIODLESEY (R 63 We QANVILLE NR
MOKTPELIER HIR 135 W, HARTFORD NR
HEWFANE R 45 WHEELOGK NR
HEWPORT NR 143 WHITE RiveEr JOT. NR
HORTHFIELD R 238 WHITiIHGHAM NR
i« TUNBRIDGE NR 141 WILDER NR
PLYMOUTH fR 231 WILMINGTON NR
RANDOLPH CENTER WA 164 Winosor NR
READSRORO MR 148 Woeostock NR
BIGKER MILLS Nf
ROCHESTER R
HUTLAND HR
ST« JOENSRURY R
SE A RSBURG MTe HR



{H 3 SHEETS, SHEET 2

TABLE §
EXISTYIG RAINFALL STATICUS |1 PROVICENCE LISTHIGT Ay VICITITY  (corr)
MOTE: MNUMBERS REFER TG RUMBERS 0! PLATE H0oe 1.
LEGEQND! R DESIGHATES 4 REGORDIINIG GAGE.

NE DESI1GHATES & [ON=REGCORDI1NG G.GE.

i SSACHUSETTS

Hoo STATION . TYPE ies o gratyon  Tyeg {10, STatson TYeE
414 Accoap A 3T iiumrraAROSTON I 321 PRIRCETOR iis
289 ADHMS iR 543 trannis i 445 PROVIHCETOWN it
347 APHERST R 206 leswich It 431 PROVIN MT. RES. fR
387  AsHLARD iR 365 Jamaica PLARU K 271 ROCKPOAT N
264  Asuey I'A 352 JEFFERson His 346 RuTLAND it
410 ASHLEY Poup Hi 356 KeWDALL NES. iR 309 SALEM n
282 ATHOL MR 23% Keioza Lake i 235 SHELBURNE FALLS HR
471 ATTLEBORO aft 334 KETTLE BRooK (0. 3 #R 324 SHUTESRURY fi
208 DALDWINSVILLE tit 308 JCIIGHTVILLE " 439 SOUTHRRIDGE “h
330 Barne R 364  LAKE UOCHITUATE HR 499 S CARVER Hi
397 BEACHWOOD Nit 301 Lixg PLEASARY HR 316 S. UEERFIELD R
406 BLawpFORD Hil 498  LAKEVILLE MR 328 gPoT PoND R
394 BLUE HILL 19 256  LAWREHCE MFt 427 SPRINGFIELD R
399 BoNpSYILLE R 305 LiTTLETON NH 473  Starte Faam R
421 BonpEN BROOK HESe fif 275 LoweLL K 329 STERLINE Nk
355 Bostow i 393 Lunrtow ilES. Wi 370 STOGKRAIDGE iH
345 Boreston NR 396 Lv;ioe Brook Rt 367 SuUDDuRY DamM ik
428 BRIMFIELD fi 322 Lyan Nit 318 swaMPsCoOTT il
430 PBROCKTON /R 206 FARCHESTER i 480 Tauuvon [#]
3595 CARMODY He5S,. KR aqT MANSFIELD Nri 590 TispuRy #h
412  CHARLTOW (EPOT Ha 542 PMiRrsTONS MILLS it 280 Turuews FALLS Hi
540 CHATHAM Hh A0S MOLEAYN (iESe Hit 441 UKBRICGE i
360 CHESTER Hi 437 tEncon it 342 VJALTHAM N
337 CHESYERFIELR HE A04 TIRDLENORD MR 381 Wane it
352 CHESTHUT PiILL MR 351 KIrPLEFICLD His 380 WARE CENT, th
332 cLitton ri 284 MipCcLETOR it 334 WaRE LIvER IHTAKE HR
268 CoLRaIn i 400 MHLLAuRy KA 398 WARREN MR
326 concond il 473 MLFoRD NR 261 WARWICK Niy
383 CokpAvILLE IR 418 MiLLts it 344 WASHINGTON 2
320 CcumHiIneTON N 202 PMoiROE BRIFGE i 445 VEASTER Hid
314 piLTOn i 435 Mouson i 302 VEUDELL Wi
257 EAST NORTHEIELD NE 200 TouTABUE CITY I 255 wWENHAM LAKE HR
274 Ee PEPPEREL Wi 401 PFiOWTGONMELY ik 391 s BROOKFIELD i
419 E+ WALPOLE i 312 [T WAGHUSETT iR 426 WESTFIELD iR
516 Ee WARENAM NN 604  NANTUGKET h 409 VESTFIELD DAM tH
403 EGREMONT fli 375 J'EEpHAM Wiv 423 WESYFIELD SANATORIUM iili
338 EveaevT Hit 345 HEW BEOFORD 4 432 Yla GRAUNILLE HR
536 FaLL RiVER ifi 361 MEW BRAINTREE it 363 WESTHAMPTON Nit
564 FALMOUTH NR 240  [IEWMURYPORT Mt 341 Yeston NR
293 FiTCHAURG it 311 lEw SALEM ihi 402 e OTIS ik
378 FRAMINGHAM ] 358  [lEwTOM Rt 422 We PanlsH INH
342 FRANKLIN dlt 235 1la ANDOVER i 343 We PELHAM it
2713 FRYVILLE i 300 jie BEVERLY flis 376 Wa Hoxsumy |
289  GAnDUER it 420 MORTHORITGE Wi 353 Ve HuTHAWD it
348 GATEs Powp ik 331 e hutLaANo M 372 Ve WARE i
284 GLOUCESTER i 468  HowrTon i 373 WHMITE RESW NR
413  GREENNUSH it 407 Noswoop i 385 wWHITING STREET NEse MR
293 GREEMFIELD Kl 521 QNsET Ni 338 wWiLLiamsaunG i
289 GRoOTON B 415 0OT4S [ESe MR 254 WILLIAMSTOUN i
354 HARDWICK Wi 308 Praseay Wi 319 WILLIAMSYILLE NR
ACE  PETERSHAM = 443 PEMDRDRE N& 304 WiLmineTon Nh
HaRvALD FOREST it 325 Peau it 267 WINCHENDON NR
245  HAvEanILL NIy 313 PETERSHAM I 327 WINCHESTER NR
262 HEATH Ni 303 PHILLIPSTON Ni 37T WOLLASTON NR
356 HOLDEN MO 2 Nf 323 PITTSFIELD M 382 \JORGCESTER R
00  HotYokEe Wi 307 PLAINFLELD N 333 WORTHINGTON NR
260 HoosAt Tumuner Wi 489 PuynmouTH NA 444 WRERTHAM HR

-l -



EXISTEING RAINMFALL STATIOMS IH PROVIDENCE WISTRICT ARR VICH!'ITY

TABLE |

IN 3 SHEETS, SHEET 3

NOTE: NUMREARS REFER TO i{UMBERS ON FLATE ''0. 1.
LEGEND: R DESIGNATES A RECORDING GAGE.
NR DESIGNATES A NON~REGORDING GAGE.
LOLNECT I CUT
NOe STATION TYPE Noo STATIGH Tyee
585 Ansonia i“R 455 EuFleLD R
454 BAKERSVILLE iR 450 FALLS VILLAGE MR
549 BaLTIC iR 530 GLASTONPURY R
495 BLOOMFIELD R 819 GREEXWICH NR
602 BRANFORD NR 545 GriswoLD fHiR
613 BAloGEPORT NR 557 GROTOH MR
539 Bristot MR 512  JiAATFORD R
435 BROWMNS CORNER iR 608 Heritocks HESe iR
537 BuLLs BRIDGE NR 650 JEWETT uITY HIR
508 BurLInGTON R 582 Lake irawson R
557 Camp Buck HE 586 L.ke KoHoMoC R
431 CaMP CoHNHOR NR BO1  Lakz SattonsTatt MR
488 CaMP CRross iR 593 Lake WhiTugy Wit
493 CAMP Femnow A 615 LauRel HES MR
579 CaMP FILLEY NR 510 MatcHESTER NR
805 Camp HapLey HR 612 Mexp Poup HES. HR
449 CamP HOBINSOHM NH 860 MIrpoLETOWN R
492 CAMP TOURNEY MR 610 MivLFomrp Hi
475  Gamp WHITE NR 568 ioonus I
571 CancLewoos EsLE R 585 MTe CARMEL NR
609 CArnONPALE iR 573 iauchTuck il
955 CoOLCHESTER R 541 MEW BRITALH i}
500 LGOLLINSVILLE M 432 JEW HARTFORD Mt
478 CneEaM HiLL Mt 600 [EW Haven K
589 Usnmuny Hh 533 MewlneTON i1
598 DeRpY i 508 MEw Lowpou NI
470 E. GRausy Hhk 552 NEW MILFoRD Nit
451 Eo HARTLAWD HE 455 MomrFoLx Wi
607 Enston Lake Nid 595 fie Branrone NIt
478 ELLINGTON R 460 . GrROsveERpon DaLe R
RHOUE_ISLAD
616 BLOCK IsLAaND i 576 Ktucston HR
464 DFAMOND HiLL HESe HR 504 HEUTACONKANUT HILL N
525 FISKEVILLE Hit 574 iEwpoRT KR
578 Fonrt Apans li 497 Ne SCITULTE HK
486 GREERVILLE KR 463 e SMITHFIELD o
501 Hoepkids MiLLS KH 485 PAUTUCKET Hti
517 Kear NR 551 PORTSMOUTH H
HEM ORI

258 ALBawy K 47 HARKUESS NE

56 AusaaLE FORKS R 220 JOHHUSONYILLE g
112 BLue BIpGE MR 224 MeECHAUTCSYILLE NR
33 CADYVILLE Nft 462 MILLERTO: R
581 CaaMeEL NR 18T Mr. licGrecoR bk
21 GwMazy iR 44 Peav HR
620 (GUTCHOGUE MK 103  PonrT Heuny i
29 DANNEMORA MR 223 SCHAGHTICUKE il
181 GLEns Fatls NR 124 Schpoon LAKE MR

(CorT.)

Now STATION TYPE
594 He GuiLFORD MR
617 ils STAMFORD PR
483 e STaTiON iR
618 ifoAWALK iR
569 [(loawicH "R
561 Pacnaus FOREST I
570 PROSPECT HR
479 Putnam HIR
554 RockY HIVER iR
452 SALISBURY L
544 SHUTTLE MEADOW MR
523 8. Meanows R
S6T7 SQUANTZ Ppe NR
587 STEVEHSON UAM Wi
503 Storrs R
453 THOMPSOQIUVILLE iR
502 TorrrngTON NE
806 TRAP FALLS [iESa R
580 Warriueraonp MR
559 watonmuay R
603 WEPswAUG RES. NE
513 e HiRTFORD i
4485 We BARTLAND S
487 YEST liLe i
519 WHIGVILLE RES. N
528 WIGWAN ES. i
611 WiLtay it
491  \1:ps0R iR
553 \JOLCOTT ES. i
527 \oopviLLE H
505 PROvIDEIGE I
400 aoCkyY HiLL firt
556 SLocum [H
526  WAnren Tk
535 WESTCOTT R
591 WESTERLY Hh
584 \oor Hivenr JCTe rith
459 WOOHSOCKET fi
139  SCHUYLERYELLE iR
621 SETAUKCT Wi
176 SMITHS dAsiw i
188 SPIER FALLS IR
219 STHILLWATER HESe NR
163 WaRnensaune HR
156 WHITEHALL it

G4 WitLsaoRro W



NeTC:

LEGEWE:

278
286
279
272
357
416
379
339
340
330
N1
362
430
It

EXISTING U, 5. GEQLOGICAL SUHYEY STREAM GAGING STATIOMS |M

TABLE 11

PROV It 155

'ITRIST AHD VICINITY

Nl
L r—

NUMBERS REFER TO NUMBERS OH PLATE s .

R BESIGNATES WATER-STAGE REGORDER.

8 " STAFf GAGE.

F " FLGAT GAGE.

¢ " CHAIN GAGE.

) " VEHTURI METER.

P " RECORD FURNISHED BY PRIVATE AGENCY.
RIVER LOCATION
LR AU

GONMECTICUT
n

L

Passumesic
r
Moose
STEVENS
AMMONOOSUC
M
SOUTH BRANCKH OF WAITS
WHITE
"
AveERs BRook
MASCOMA
"
OTTAUQUECKHEE
SUGaAR
BLeck
SAXTONS
WEST
AGHDELOT
"
OTTER BROOK
S0. BRARCH OF ASMUELOT
MiLLERS
n

L2}

Ste Pono BRoOK
Pibest BRuOK
EAsT BrancH ofF ToLLy
Moss Brook
DEERFIELD
NoRrTH
MiLt
CHICOPEE
SWIFT
EAST BRANGH OF SWIFT
Wane
it
QuaBoaG
WESTELELD
"
MrooLe BraMcH OF
WESTFIELD

CONRECTICUT RIVER DASIN

FIRST CoNNECTICUT LAXKE, Ne Ha
NORTH STRATFORD, M. H.
NCar DaLTON, Na H.
SouTtH NewaumY, V1.
WeiTE RIVER JUNCTHOH, VT.
TURNERS FaLLS, MASS.
Mouracue Cirty, Mass.
THOMPSORYILLE, CONG.
East Havew, V1.
Passumpstc, VT,

871. Jonussury, VT.
BeLow Harvey Lake, VT,
BETHLEHEM JGTe, N. Ha
Mear Batd, N. H.

Near BRADFORD, VT,
Near BETHEL, VT,

WesT HARTFORD, VT,
RaxpoOLPH, VY.

NEAR WEST Camasi, N. H.
MascomMa, Neo H.

NORTH HARTLAND, VT.
WEST CLAREMONT, N. H.
NoRTH SPRINGFLELL, YT,
SAXTONS REVER, VT.
NEwFAHE, YT,

Near Grises, N. H.
HINSBALE, No Ha

NEap Keene, No H.
Wees, No He

Hean Wincuennon, Masse
SouTH RoYaLsTox, MAsS.
ERVING, Mass.

NEAR WINCHENDON, MASS.
NEar WiINCHENDOR, Masss
Neas AvHor, MAss.
WENDELL DEPQT, MACS.
ChanteMoNT, Mass.
SHATTUCHYELLE, MASS.
RorTuampYON, MAS3.
BircHAM BENDR, Mass.
WEST WARE, Mass.

Mean Dana, Mass.

CoLp BROOK, MASS.
Gteps CRrasstng, Mass.
WesT BRIMFIELD, MAass.
KNICHTYILLE, MAsS.
NEAR WESTFIELD, Mass.
Goss HeEwcHTs, MAss.

TYPE

VT DDV DDV DDV LNAIDINN DD DIIDPODILDLGNPVIDTOVDDNODODDLDOTDDD

GROSS
DRATNAGE

AREA

8340
786
1538
2825
4063
7138
7840
9637
48
423
126
22.2
8943
398
45 APPROX,
241
690
30.5
80.5
153
221
269
158
77 apPROX.
308
7141
420
41.8
36.6
83 .8
186.2
370
13.0
18.8
43.9
12.2
362
BY APPROX.
52 APFROXs
703
188
43.7
96,8
199
151
162
497
52.6



386
429

134
483
4372
457
417
506
511
514
507
509
562
533
282

531
515
524
522
438
456
481
556
424
534
563

315
385
465
588
538
565
518
558
5712
529
575
532

g
417
458
104
440
457

520

548
577
547

RIVER

TABLE 11 (vowttwues)

LOCATION

TYPE

CORMECTIGUT [IVER BASIN (ConTinueD)

WEST BRANCH OF WESTFIELD
WESTFIELDT LITTLE

MiLL
SCAHTIC

FARI HGTOW
"

L

BURLINGTON BROOK

PARK

SOUTH BRANCH OF Pamrw
PaaTH BRANCH OF PARK
HOCKAHMUM

SALMON

EssT BrancH of EIGHT Mite
WesT Baadcu of ELGHT fake

SHETUCKET
WILLIMARTIC
HoP
NATCHAUG
QUIHERALSG

"
L]
L

LITTLE
Moosup
YANTIC

HOUSATONIC

n
"
"

TENMILE

STILL

SHEPAUG
L]

PoMPERAUG

NAUBATUCK
"

LertMiRE BRrook

BLATKSTONE

"

"

GUINSIGAMOND
MUMFORD
BRANCH

PAWTUXET

GuiuripIAC
n

Ei1aHT MILE

HUNTINGTON, MASSe

CUTLET 0F CoseLe MounTatn DES,

NEAR WESTFIELD, MAss.
SPRINGFIELDE, MaSSe
Ba0AD BROOK, LOMNN,
HEAR MEW BotToM, MASS.
HIYERTON, CONHG
TARIFEVILLE, CONN,
Nean BumuiseTon, CoNtie
HARTFORD, CONRG
HARTFORD, COMUlla
HARTFORE, UURMe
Pean EAST HARTFORD, WONNe
NEAR EAST HampTOM, CoNi.
HEAR HORTH LYME, Giiile
MEAR NORTH LYME, Uulie

THAES K1VE, BAS i

REAR WILLEMANTIGC, UUHNe
HEAR SOuLTH UGVERTRY, UONN.
TEAR COLUMREA, GUNM.
WILLIMAUTIC, UONNS
WESTYILLE, MASS.
GUIREBANG, CONNa
PuTUAM, COilN.

JEWETT CITY, LONN.
BUFFUMVILLE, MASS.
MogSLP, CONfe

YANTIC, 0N,

HOUSATOHIC RIVEDR BASIH

UOLTSVELLE, MAcsS.

MEAR GREAT BAKRINGTOMN, Mas:

Fatts VILLAGE, (OonN,
STEVENSOU, CONia

FEAR GAYLOKDSYILLE, CONK.
NeEsR LANESYILLE, CONile
WOODVILLL, UOH' e

Nesr RoxAURY, GONK.
SOUTHRURY, CONita

FEAR THOMASTON, CONHG
NEAR HAUGATUCK, LONM.
NEAR THOMASTOR, COMN.

BLACKETCLE RIVEH BASIN

WORCESTER, MASS«
MOKTHBRIDGE, MASS.
WOONSOCKET, Ho f.
GRAFTON, MASS,

Fe GOUGBLAS, MASSa
FORESTDALE, K. 1.

PAWTUXET HIVER 8AS1HN

CRANSTON, s ta

QUIKMIPIAL RIVER BASIN

SOUTHIKSTON, CulNe
WALLINGFORD, LONNG
PLANTSVILLE, CONR,

R

v{P)
R
R
5
R
It
it
H
R
R
R
ft

)
I

$

o oG

GHOSS
URELHAGE

——————

AlLA
——

9347

45 .8
36 apenox.
93.4
32.0
216
578
4.1
T4 .0
40.8
25.3
Tiad
109
22.0

19.2

401
121
7642

9l.3

2747
8345
§8.6

[elo I &1
0 =)
-
—_—

[s> BN
[4%3

1545
204
615
3.0
133
7543
71.9
246
24,0

31.3

137 nPPiOX.
416

35 APPROX.
27.8

94 LEPROY.

701 srPROX.

17.6
109
14.8



614

474
472

206
20
283
218
255
221
231
250
350

349
388

277

170
210
217
216
104
133
132
157
160
169
185
209
184
190
234
210
310
325
282
3N
360

183
204
198

113
128
139
128

H1VE#

SAUGATUCK

TAUNTON
WaD1NG

BATTEN KiLL

" 1

Hoosic¢

"
HORTH BReNCK OF HOQS!C
WALLOOMSAC
MOH AWK
POESTEN KitLL
KIKDERHOOK CREEK

CHARLES
MOTHER SROOK

[PSWICH

MEARIMACK

1
1]

n

£ BR. OF PEMIGEWASSET
PEMIGEWASSET
BAKERS
SMITH
Lakt WINNIPESAUKEE
WIRNIPESAUKEE
CONTOOCO0K
Noe BRANCH OF CONTOOGOOK
BLAGKWATER
RULTATE
SOUHEGAN
HOATH MASHUA

L] n
S0a. BRANCH OF NASHUA
CONCORD
SUDBURY
LAKE UOCulTUATE

SALMON FALLS
LAMPREY
OYSTER

SLCO
1]

L

QSSIPEE

TABLE 11 (ConTinueD)
LOC~TION

SAUGATUCK RIVER BASIE

NEAR WESTPORT, CUNN.

TAUNTQE RIVED BAS I

STATE FanM, Mass.
NEAR MORTOR, MASS.

HUDSOK RIVER BASIN

ARLINGTON, YT
SATTENVILLE, M. Y.
ADAMS, MiSS.

NEAR FAGLE BRIDGE, N. Y.
HonTH ADANS, PMASS.

MEAR MonThn DENNIHGTON, VT.

Conoes, N. Y.
Nean TRoy, M. Y.
HOSSMAN, . Y.

CHARLES RIVER HASIN

FALTHAM, MASS.
DEBHAM, Mass.

1PSVICH RIVER BASIN

NEAR IPswicH, MASS,

MERHIMACK RIVER BASIN

FRANKLEN JCTe, M. H.
MANCHESTER, N H.

MEAR GOFES FALLS, . He
LOWELL, [MAsSS.

MEAR Lincotn, Mo f
PLykouTH, M. H.

HEAR RUMBEY, M. He
NEAR BRISTOL, M. Ha
LAKEPOAT, N, He
TILTON, Wa He
FEHACOOK, Hs He

MEAR ANTRIM, Na Ha
NeaR WEBSTER, N. H.
Nos LUHICESTER, N. Ha
MERRIMACK, Mo H.

EAST PEPPERELL, [ASS.
NEAR LEOMINSTER, MAsS.
GLINTON, MASS.

LowELL, Mass.
FrRAMENGHAM CENTER, MASS.
COGHLITUATE, Massa

PISCATAQUA RIVER SASIH

HEAR SOUTH LEBARON, ME.
HEAR MNEWMARKET, H. H.
MEAR DURHAM, ils H.

SACC: RIVER BASIN

NEAR CONWAY, H. H.
CORUISH, MEs

V. BuxTow, Me,
CORNISH, ME,

TYPE

-

e i B Jr s e w Jra - & e A o)

—_—
. v
——r

——
-
—

2L e D Do WVMDITMODIDMomD DoOD D HA T

o

R
s{P)
R

260
4244

152
394
4643
510
39.0
111
3456

328

124

1507
=854
3092
4635
104
822
143
85.8
353
471
7568
54.8
125
157
1171
433
107
107,71
405
7542
T4

147
183
121

386
1298
1572

453



127

PRESUMESCOT

AHNDRGSCOGGIN

MAGALLOWAY
SWIFT
LITTLE ANDROSCOGGIN

KEWNNEREL
AUSTIN STREAN
CARRABASSETT
SaNDY

PouLTHEY
OTTER CREEK

Winoosk$
it

JalL BRANGH

NORTH BRaNCH OF WiNOOSKI
uos

MAD

WATERBURY

LAMOILLE

n

MIsstsQuol

CLYDE

TABLE 1T (ConTinuED)
LOCAT I it

PRESUMPSUOT MIVER BASIN

SELRGO LakE, ME.

ANDHOSCOGGI it RIVER BASIN

MEAR GORHAM, N. H.
RUMFORD, MEW

NEAR AUBURN, MEs
AZEISCOHOS DAM, ME.
Nean Rosrupy, HC.
JEAR SOUTH PARIS, ME.

KENNEBEG_RIVER BASIN

BINGEAM, MEa

BrneHam, Mea

NEAR NoRTH ANSON, ME.
NEAR MERCER, MEe

ST. LAWRENGE RIVER BASIN

BELow Falr Haven, V1.
CENTER BuTLAND, V7.
MIDDLERURY, VYT«
MONTPELIER, VYT.

MEar ESSEX JuNCTHON, VT,
£45T BARRE, YT
WREGHTSYILLE, VT,
NORTHFIELD FALLS, VTa
Nesn MORETOWN, VT.
NE&r WATCRBURY, VT.
JoHusoN, VTa

MEar MiLTon, YT

Near flertH TRoY, VT.
HerR HICHFORD, VT,
MEWPORT, Wi

N

h
R

=i e = R &

_—
= o

T O T I Dm

GROSS

Giia BAGE

AREA

438

1390
2080
3257
233
95
76«2

2710

351
514

187
307
528
433
1079
3340
6942
6.1
139
11
335
123
131
479
146



Taoie il
YOLUME AND PEAK UISCHARGES OF FLOGUS UF NOVEMBER 1927, FMARUH 1936, AMD SEPTEMSER 18538

: IRAINAGE 3 1927 i) 1936 - 1938
: :  AREA siRAENFALLIRUB-GFF:  PEAK  tRarwsFact: RUN-OFF i PEaKk  ::RAINFALLIAUN-OFF: PEAX
Reves . SYaTLON : SQUARE it s tDESCHARGE: : TFROM RALNIFROM SNOW: TOTAL :UESCHARGE:: : :015CHARGE

: 2 MILES &1 JUCHES : IHCHES! CuF.Se 32 [NCHES 1 JHCHES : BNCHES 2 IMCHES ! CuFaSe 51 INGHES 2 IHGHES: CoF eSe
CoNNECTICcUT  :DaLTON 1 1,538 = : H 1t 440 1 4.40 ¢ 2,71 0 T,1 2 48,300 : : : 19,600
COHRECTICUT  :WATERFORD : 1,603 :: 5.25 ¢ 3.00 ¢ 30,200 :z: H H : : HH : :
connecTicutr  :ComERFone Dam : 1,B50 s: H : o : : t T.23 & 55,000 :: 4000 @ 2.21 5 20,000
PASsUMPSEC sPASSUMPSIC H 423 zv 5.60 @ 4,10 ¢ 25,200 i J.23 5 3,12 1 4408 1 T.20 @ 16,000 r: 3.T5 0+ 1,85 @ 1,M0
WeELLS sMoutH : 99 3 B.51 @ 5,15 12 3,668 @ 3,66 : 4,30 : 7,96 : 5,300 13 4,50 : 2.85: 4,600
AMMORDOSUC sBATH : 383 i 5.78 @ 4,92 ; 37,600 3: 4.0 @ 3.60 @ 4.89 @ B.49 @ 27,900 2: 5.80 : 3.99 : 26,800

iReacH #1 Locat ¢ 3tz s : 3 stz 3,66 : 3.66 @ 3,22 : 6.88 - .3 1 3

sReacu #1 Locar 207 1 5.83 @ 4.15 - it : : : H s : :

sResch 1 Locak  : 260 :: : : H : : : : v 5,20 3 2,38 -

: H e H : HE H H H H HH H :
COMNECTICUT  :S0UTH NEWBURY 2,325 r: 5,18+ 3.64 : 65,900 :: 3.95 : £05 ¢ 3.T : T7.66 : 77,800 :: 4.20 ¢ 2.50 : 43,706
WarTs :HMouTH ¢ 156 1: 5,74 : 5.0% : tp 3,77 @ 37T ¢ 4400 @ 70T @ 8,000 13 4,65 i 3.24 : 5,800
OMPoMPAROOSUC tMouTH H 136 :2 T.07 : 5.44 : 1r 3T @ 3.T7T 30 407 ¢ 7.84 @ 7,400 :: 5.35 ¢ 3.25 ¢+ 5,800
WHITE tWEST HARTFORD H GI0 ¢ 7.01 : 6.20 & 70,300 2: 2,58 @ 2,53 @ 5.82 1t B8.21 r 45,400 iz 4.60 1 3.62 1 47,600

sReacn F2 Locar 3 261 :: G.55 ¢ 4.80 - 1 3,17 : 4,73 - 1r 4.80 @ 3.24 : -
CoymecTicuTr  :WHITE RiveER Jc. & 4,068 :: 5.84 : 4.26 : 136,000 ;: 3.68 : 3.88 : 3.68 7.36 : 120,000 :: 4.40 : 2,78 : 82,400
Mascoma sMAascOMA : 153 i3 6.2 1 2.3T ¢ 3,230 :: 3.85 @ 3.B5 3 3,02 i B.8T : 5,840 :: 20 r 3,74 @ 4,400
OTTAUQUECHEE :NORTH HARTLAND 221 7,49 ¢ 5,92 @ 30,400 :r 3,48 ¢ 3448 @ B.65 ¢ 9.10 ¢ 13,200 :r B6.30 @ 5,24 @ 24,400
SUGAHR $WEST CLAREMOMT 3 268 12 4.7 ¢ 2.53 5 2,400 11 3,62 . 3.67 3 3.61 Te23 ¢ 14,000 22 7,50 : 4.83 @ 13,300
8rLack :NORTH SPRINGFIELG: 158 1 T.85 5.37 ¢ 20,500 :: 3.74 ¢ 3.74 ¢ 4.T6 @ 8,50 ¢ 14,700 :r 7.5 o 4.31 : 15,560

:ReacH #3 Locar ¢ 518 :: 5,80 : 3.80 : - t: 3.87 @ 3.87 ¢ 3,33 @ T.20 - 10 B.B0 @ 4.31 : -
CoNNECTICUT  :Bertous FaLLs t 5,387 1 5,93 : s 150,500 :: : : H Tu45 ¢ 176,000 :: 5400 @ 3.7 @ 115,500
SAXTONS Mouty : 78 i BL5T : 4,77 : $to 4,94 0 4,94 @ 2,98 : T.82 : 5,000 i 7420 i 4.39: 5,600
WesT tNEWFANE H 308 :: B8.B0 ¢ 7.35 5 53,100 :: 4.64 : 4.64 ¢ 4.85 @ 8.49 @ 39,000 1 7.50 : 6.44 @ 52,300

sReacu #4 Locar ¢ 467 :: 5.18 : 3.03 : - st : 3 s T.30 - 1r T.60 @ 4.69 : -
CONNECTICUT  :VERKOH : 6,240 s: B.02 ¢+ 4,28 : 159,000 :r 3.85 3 3.85 @ 3.45 @ T.30 & 182,000 2 5.40 : 3.46 : 132,500
ASHYELOT sHrIuspAe : 420 rr 4,94 1 2,70 1 6,700 i 428 1 4.26 1 4,15 @ B.41 1 16,800 3: 8,60 & 5.91 : 16,200
MILLERS sErviNG : 376 i 4.68 @ 2,50 1 5,800 :: 4.85 ¢ 4,85 ¢ 4,20 ¢ 9,05 1 19,700 :: 12,00 : 8.68 : 29,000
DEEAFEELD CHARLEMONT H 362 rr 750 ¢ 3.83 1 15,800 s: 4072 ¢ 4,72 ¢ 2.31 1 T.03 1 32,200 s: 8,80 : 6.05 : 56,300

sRoack £5 Loear 3 448 1y 44t 1 2,21 - 3T 453 3 4,53 3 2,80 7.3 s - tr 9.80 ¢ 5.1t e -
GOuNECTHCUT  :MONTAGUE CITY : 7,840 rr 5,892 : 3.95 : 183,000 :p 3.58 @ 3,98 3 3.54 3 T.52 1 236,00C ::r 6.30 3 4.05 : 195,060
CHICOPEE :B1RrcHAM BEND : T03 2 417 = 2,00 : - st 5441 0 5.1 ¢ 0.B4 1 BuO5 1 20,400 1z 12,40 : T.80 @ 45,200
WESTFIELD WESTFIELD : 497 rr B.16 r 4,72 @ 42,500 3t 4,83 1 4,83 1 1,72 ¢+ 6.55 v 48,200 12 10.00 ¢ 5.88 55,500

:REaCH #6 LocaL ¢ 597 i 4,67 1 2.59 3 - 1r 4,00 @ 4405 @ 5,52 ¢ 9.57 - 1 10,80 : 3.43 : -
CONNECTICUT  :THOMPSONVILLE s 9,637 1 5,74 @ : 196,000 2 4440 @ 4040 @ 3402 ¢ T.42 2 282,000 :x T,20 @ 4,35 : 235,000
SCANTIC :Broap BROOK : 98 1: 3,48 : 1,48 : 11 4.24 & : $ 3424 1 1,620 1: 12,80 : 5,183 7,360
FARMINGTON sTARLFFYALLE H §78 s 5.98 1 4,02 : t3 387 1 3.97T 3 1,28 & 5.25 @ 22,200 :3 10480 1 4.4T ¢ 29,500

sReacu 7 LocaL 2 167 2: 3.75 : 1,66 : - 1y 3.7 : H : - 12 11,50 = 5,78 @ -

3 ‘ : 1t s H it : H H 3 H 1 :
Conpecyicur  :HaRTFORD s 10,486 @ H « 181,000 ;¢ : 2 t 6,66 31291,000 :: T.50 & 4,39 : 251,000




Geological Survey offices at Boston, Massachusetls, and Hartford, Con=
necticut, were plotted sageinst their nrobable frequency of occurrence
and a smooth curve drawa through them. Curves of freguency thus
determined are shown on Plates Hos. 7, 8, and 9, Discharges at various
parameters of frequency were read from each freguency curve, divided by
the drainage area at the station, and plotted to form a relation between
frequency of instantaneous peoalk discharge and drainage arsa., It was
found that the parameters of frequsncy fell into four smooth alinements.
The aress included in each alinement were:
(1) 7The entire main stem of the Connecticut River.
(2) Tributaries west of the Comiecticut River and
south of the Ompompancosue River, and the
Ammonoosuc River.,
(3) Comnecticut River tributaries in New Hampshire
south of the Ammonoosuc River,
(4L; TPributaries east of the Commecticut River end
south of the New Hampshire - llassachusetts
State line,
The peak discharges for & given frequency, shown on Plate Ho., 9, are
in some cases higher and in some cases lowsr than the values shown in
the 1957 Comprehensive Plan Appendi:t.

b. Volume, - The relations of flood volume to frequency, for
all gaging stations for which data were available, were determined by
foliowing the procedure outlined in the paragraph above; and the general
relations of flood wvolume, in incles of depth on each drainage area, to
the drainage area as the other verinble were determined for various
parameters of frequency. The volume of & given flood was teken as the
total discharge from the beginning of rise to the end of the flood period,

The relations of flood volume to freguenecy, ostablished from actual records,



snd shovm in the 1937 Comprehensive Plan Anpendix, were considered
satisfactory for use in studies for this report,

S METHCDS USED IN FLOOD COUTROL ANALYBIS, - The methoda of fleood

control analysis ere explained in the section on Hydrology and Meteorology
of the 1937 Comprshensive Plan Appendix. No changes in the basic methods
of enalysis were made for this report.

8. Unit granhs, - The unit grephs were determined in general
as described in the 1937 Comprehensive Plan Appendix, and modified to
ellow for infiltration., This varies from the method previously used, in
that infiltration at a constant rate, rather then & constant percentage
of the rainfall, is deducted from the rainfall to determine the run-off,

b.  Flood routing. -

(1) General., - In certair cases it was found necessary
to revise the flood reuting coefficients "K" end "x". The revised values

sre showa in Tabhle IV.

(2) Agreement between exporienced and reconstituted

flaood of September 193€. - Discharge hydrographs at the limits of each
Connecticut Hiver routing reech wers comouted for the flood of September
1930 by continuous roubing from the uppermost reach, and were then com=
pared, ss shown on Plate No. 5, with the hydrogrephs determined from
stage records and rating curves. An even closer agreement could be ob-
tained for any narticular reach by routing the exnerienced inflow hydro-
greph, rather than the computed infliow hydrograph, to the lower end of
the reach, In the anplication of the method to produse hypothetical
floods and to determine resevrvolr effects, heowever, the continuous rout-
ing procedure musl te used. 1In order to make the modified hydrographs
and the experienced hydropraphs of record comparable, all computed rodi-
fied hydrogrenns were adjusted by the discharge differeantials between

computed and exwerienced hydrograrhs,

- 12 -
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TASLE ¥  FLOUS ROGTH'G HEACHLS AL 8ASIC DATA =~ COMRECTICUT RIVER WaToétHiu
i REACH MILES 1 g ] v
NO. TRIBUTARY [ #F LOW : OUTFEOW | DAAINAGE ABOVE X T K i Co { 4 i Gy
Statian : STAT (g AREA QUTFLOM {1u oavs) E |
] STATI0% Z i .

1 | COMERFORD JAM - SOUTH MEWBURY 1,650 28.1 o 5 1.04 -.13 « 165 425
PASSUMPSIC PASSUMPSIC " 423 30.5 0 W5 1.06 .13 .15 .62
WELLS MourH 95 13.0 0 5 .38 o2 22 58
AMHORDOSYT BATH " 393 18.1 o3 5 51 -.026 59 435
Local #1 - " - 260 0.0 - - - — - -

2 1 SOUTH NEWBURY - WHITE Re JCT. 2,825 37.8 o4 ) .55 08 «82 «13
WAITS MouTh " 158 LT od - 33 227 o7 02
OMFOMPANOOS UG MOUTH " 136 Gl 3 o0 04 —_ - -
WHITE ‘ie HARTFORD n 630 1.5 o3 3 - — - ——
LocaL #2 - " 261 0.0 - — - — — -

3 | waiItTE RIVER JeT. - BELLOWS FALLS 4,065 41,6 o3 R #53 .14 .66 +20
MASCOMA MASCOMA 153 50,6 .3 5 +51 »105 535 +260
OTTAUQUECHEE . e HARTLAND " 221 33.0 »3 o5 80 »165 665 170
SUGAR Vie CLAREMONT " 2593 241 o3 5 A2 «239 «553 L72
BLack fle SPRINGFIELD " 158 17.7T o3 N »38 27 o7l .02
Locar #3 - " 518 0.0 — - — - - i

4 | BELLOWS FaLLS - VERNON 5,387 31.7 3 ] 18 .18 o5T 215
SAXTONS MOUTH " 78 3046 o0 G 438 «34 34 +32
WEST HEWFANE " 308 2040 »0 N 26 .50 250 oGO
Locak #4 - " 487 D0 — - - —_ - _—

5 | VerwoM - MoNTAGUE CITY 6,240 22.9 »d 3 .38 27 -1 «02
ASHUELOT HiRSDALE " 420 2242 0 o5 33 «40 50 =20
MILLERS EAVING " 310 14..8 3 3 023 «11 - 165 w315
DEERFIELD CHARLEMONT " 362 2ved o3 W5 «16 56 82 ~.38
LOO‘L fﬁ - " 448 0.0 p— - - —— — -

6 | MouTaewe CITY - THOMPSONYILLE 7,840 51,1 «3 .5 o654 «08 «63 «29
CHICOPEE BERCHAM BEND " 703 1744 o0 ] 36 o4 «41 -18
WESTFIELD WESTFIELP " 497 14.8 Q0 5 37 40 «40 «20
Locat #6 - " 597 0.0 _— - - — — —

T | TROMPSORYILLE - FARTFORD G031 1820 0 5 28 JAT AT 05
CANTIC ROAD BROOK " a8 13.2 .0 3 .1 69 <59 ~38
ARHiRGTON RRIFFYILLE " 578 175 0 ) o1 A5 «45 +40

Locat #7 - " 167 . — = =~ - - s

8 | HARTFORD MEMORTAL BRIDGE " 10,480 0.0 - - -— - - -
Pasx MIuTH " 74 0.0 - o — - - -
HOCRANLUM EAST HARTFORD " 75 4,6 -— - -_— — - -—
LocaL FTA - " 14 0.0 — -— - - — -—
HARTFORD LOWER " 10,643 0.0 — — - - - _—




Ss Reductions at points on the nain stem.
(1) Generals = The method used is that deseribed in the
1937 Comprehensive Plan Appendiz, The computations have been revised
to include dete obtained from the flood »f September 1958, A refinement
in the metliod of determining modified discuarges and stages on tributeries
was accomplished by an improvement in the value of the exponent "p", as
deserinbed in the following parapraph. The determination of modified dis-
charges end stages on the Connecticut River was accounlishied by routing
all inflow hydrographs, modified by rescrveir storage, through the
natural valley storspe. The modified Counccticut River stares and dis-
charges are given in Tables XTI and XII of the main report, and the modi-
fied hydropreshs are show: on Plete ilo. .

(2) Fercent reductions. ~ The indices of the reduction,

by individual reservoirs, of peal: discharge at Comicebicut liver index
stations were compubed as described in the 1957 (omprehensive Plan Appendix.
The indices riven in that Appendix woere computed for two floods, that of
Moarch 19%6 and an 8~inch demonstration flood, and averaged, The indices
shiownt in Teble ¥V were computced from throus floeds, il.c., the two mentioncd
sbove and that of September 19358, and averaged,

da Tributary reductions, - Modified peak discharges for all

tributery index stations were computed by the following formula:

};-- (aLvl_- B .1p

ALY - |

T = v s = k- alv | On

. A . N T?";l

in which
U = modified pealr discharge at index station in
cubic fect per second,
2p = natural peak discharpe at index station in
cubiec feet per second,
a = drainage ares at the dam site, in square miles,

- 1l -



TABLE V. 11ICES OF RELATIVE REOUCTIONS OF PEAK DISCHARGE AT COM ECTICUT RIVER IADEX STATIG-S BY IHulVIuUAL HESEHVOIRS,

e ar -

-

; ¢ REsERVotR:_[HOEX STATIGH : S, NEW, : WILLER: V.R.JC. 1B FALLS : VERWCE 3 FOU.CYe: THOVPS.: AARTFORL
: S CAPACITY . ZOFE oy & T T 7 N RN T TEEY T 70
RESERVOIR : RIVER S %S oFt_ REAGH NG, "7 TTT ¥ TR % 7 I A R L
X ' QUiCFF :_URAINAGE AREs : 2825 : 3376 : 4068 5357 = 6240 : TBA0 : 9B3T  : 10643
H s ; GROSS  ; MET : : : : : : 3 :
STORAGE RESIRVCIRS UOMNPLETES 1Nl 1838,
PiTTSBURG COMMECTICUT T2 5.53 3.83 2.36 1.38 BEE] .74 «61 $62
WINSOR guicoree [SWIFT) 186 2.32 2.1
BARKHAMSTED FanminaTor (EAST BRancH) 53 67
REVISEL COMPREUEICIVE PLA OF HESERVOIRS.
UPPER FIFTEER MILE FALLS COiRECTICUT 5.3 1626 52,28 36,25 22,26 13.04 8.44 7.01 5.80 2.84
LYSDOUYVILLE PassumPsic 1.0 70 2.96 2441 1,33 1.19 o7 .59 45 3
VICTORY ®  (Moose) 8.0 5€ 2,79 2.27 1.73 1.12 .13 56 42 40
SueAR HILL AMMOROOSYC 7.0 245 12441 10,42 7.29 T.BE 2,97 2,22 1.67 1.54
SOLUTH BRANGH WalTS (Soutw BRAncH) 7.0 45 1,468 1.69 1.25 .93 .7 .54 A8
Ukion VitLLicE UHPOMP A HODSUC . 4.5 125 3.36 4.27 3.45 2491 2.22 1.67 1.52 !
GAYSYILLE WHITE 1.0 226 8.78 6,08 4457 3445 2404 2.2T
AYERS BROOK " {AYERS BROOK) TaG ¢ 1,17 .21 .51 i o34 I TR
$OUTH RamgoLPH " (Seconn Bmanck) 740 c3 2445 170 1.27 .56 JI1 .63 |
Soutn TukBRIDGE * (FirsT BRamer) 8.0 102 5.55 273 2406 1456 1415 1.03 ¢
WEST CaNeAl MLSCOMA Ball §5 Z.33 1457 1.U8 81 59 551
NOATH FARTLAND UTTAUQUECHEE 0.0 222 9,16 6493 5.13 3.83 2e79 2.78
CLAREMONT SUGHR 8.0 245 6455 .59 3.77 2.81 2455
LubLow BLACK 3el} 56 1 1433 88 .76 58
HORTH SPRENGFLELD* " 8.2 158 102 2.83 2,43 1a74 1,37 1e24 !
BROCKWAY WiLLInS 540 101 2,33 2,39 1.88 1452 133 ¢
CAMBRIDGEPORT SAXTONS 7.0 58 1416 «55 «06 «75
WILLIAMSVIELE WesT 7.0 400 1035 Ba24 Ga74 9.56
SuRRY MounTaln ASHUELOT Be1 100 1478 1.39 1.08 $97
OTTER BROOK v SOTTER Brook) 740 47 B4 65 51 R
HOBEY HiLL " {SOUTH JRANCH) 7.0 10 1425 97 .76 .68
LovER HAUKEAG MILLERS 8.0 20 32 +26 »23
Bracy Hilew " 6.0 175 153 2447 1.89 1276
TuLLy * (Tuity E4sT BRauch) 8.3 50 19 .64 57 |
FoRT MoRriSON DEERFLELD (MORTH) 6.0 48 ¥ {i .63 ST
EASTHAMFTON MazHAN 5.0 €8 1,02 .68 55
BARRE FaLLS CHICOPEE (WhRE) 840 57 .71 .65
WEST BROOKFIELD " {Quinoac) 540 106 1.33 1.20
KUIGHTYILLE WESTFIELD 4.5 184 1.68 1.72
TOTALS 4749 70.42 56.17 66,97 57,52 58.00  50.27 43,00 39.03 |

* [#DICES SHOWN ARE FOR MET DRAINAGE AREAS.
ALL VALUES SHOWH ARE PERGENTAGES.



A = drainsge area at index station, in square miles,

v = flood volume above dam site, in inches,

V = flood volume above index station, in inches,

L = reftio of reservoir cepacity to flood volume sabove
dam site,

n = exponent of drainage area relation necessary to

show the effsct of the controlled ares above the

index station on peak discharges st the index

station, This exponent is dependent upon the

physical characteristies of the controlled area

a.s compared with those of the total area above

the index station, It was found by investigation

of availaeble stream flow data that it should have

e value between C.,75 and 1.0,
This method is based upon the assumption that the modified hydrogranh at
the dam site is proportional to the matural hydrogranh. This assumption
is well within the limits of error that result in apnlying a general
formula, The ratio v corrects for the difference between volume of run-
off at the dam site Zﬁd volume of run~off at the index point. The value
L corrgets for the inability to store the entire run-off at the dem site,
When the flood volume i1s equal to or less than the reservoir capacity,
L becomes equal to unity, For those cases where more then one reservoir
is located above a tributary index point, the reduction of peal discharge
was determined for each reservoir, separately, and these values were
summated to obtain the total reduction.

Hypothetical Floods

6, DESIGN FLOOD.

8e General, = A design flood for the entire Connecticut River

Watershed was necessary, unon which to base a study of the effectiveness
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of the combiustion of reservoirs and levees of the Revised Comprehensive
Plan, Once the rainiall characteristics of the hypothetical storm
producing the design flood have Been selected, the wnit graph snd flood
routing methods outlined in paragreph 5 can be epplied to determine the
run-off ¢haractoristics, the reductions by reservoirs, and, finally, the
height of protection required of the levees, This design flood should
be more severe than any of record, and yet should have a reasonable
probavility of occurrence. An extensive study of the storm which pro-
duced the flood of Septerper 1538 resulted in the adoption of the follow-
ing features of that storm, modified, as a reasonable basis for a design
flood:
(1) The intensity eud approximate distribution of the
total rainfall, as defined by the isohyets,
(2} The duration of the storm.
{3} The relstion between time and total depth of
rainfall for the area,

by Depth and duration of reinfalls ~ The storm of September

1958 was the most severe of record in Wew Bnplsud, It is possible that
a similar storm of at least equal severity but of different geopraphical
location cuuld eccur. Consequently, the ischyctal map defining the storm
of September 1958 wns superimpoescd over thoe Cormecticut River Watorshed
and rcoriented in & memner to produce the prostest volume over the
entire arca, and, at the same time, to place the heaviest rainfall over
the greatest flood-producing ares. The hypotheticnl isohyetal map, with
the isohyets in the rcorienticd position, is shown on Plate Mo, 10, The
rainfall depths shown by these reoriented isohyets were used to define

.
the design storm. The duration of the storm of Sentember 1938 was gen-

erally 96 hours, with intermittent periods of heavy intensity, The

duration of the design flood storm was selected as 72 hours, resulting

-17 =



in more severe conditions by concentrating the rainfell in a shorter
period of time,

c¢. Intensities, ~ Values from the meximum 6-, 12-, and $6-hour
isohyetal maps of the storm of September 1938 determined three arca-depth
curves. For a drainege area of 1V,000 sguare miles, aporoximately that
at Hartford, an intensity-duration curve was obtained by plotfing a value
from each areu-depth curve, with the value from the 96=hour area~depth
curve being plotted at 72 hours. Because of the largc size of the drain-
age area, it was not necessary to considered reinfall periods shorter
than 12 hours, Studies have shown that the Connecticut River Watershed
above Hartf{ord produces the greatest flood meaks when the rain graph has
its meximum value shortly afier the mid-point of the storm periocd. Con=-
sequently the maximun 1Z2-hour intensity of the desipgn storm was placed
immediately following the mid-polint of the storm period, i.e., between
the 36th and LBth hours. The second greatest 12-hour depth was placed
in the period between the 2lth and 36th hours, the third greatest in
the period between the L8th and 60th hours, etc.

de Infiltrations = An infiltration rate of U5 inch per

hour was assumed, This is the minimum to be expected over & lurge area
for a storm of great magnitude occurring over an extended period of time.
This infiltretion rate, in effect for the entire storm duration, results

in an over-all run-off of &l percent of the rainfrll, at Hartford.

Ce Composition of desiyn floods - Unit graphs had previously
been determined for selected local areas upstresn from the points along
the main stem where desipn flood hydrographs were desired. These unit
graphs were obtained by the method described in the 19357 Comprehensive
Plan Appendix, and ecre based upon unit graplis determained at all the
stream gaging staticns of the U, 5. Geological Survey in the Connecticut

Fiver ‘atershed., For each of the selected component areas, the total
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volume of reinflall for the design storm was determined by tal'ing the
average depth of the re-oriented ischyets over cach arca, The intensity
of rainfall for each component area wes made to conform to the intensity-
duration reletion and distribution described in ¢, ebove, and then spplied
to the unit pranhs, with an infiltration rete of ,05 inch per hour. The
resulting discharge hydrographs were routed to Montague (ity, Worthampton,
Holyoke, Chicopee, Springfield, and IHartford.

f. Summary, - The discharge hydrographs for the design flood
at Holyoke, Sprincfield, and Hartford are shown on Plate No. 1i, A com-
parison between the desipn flood and the grentest flood of record is
given in Tgble VI,

TABLL VI

COMPARISON OF DESIGN FLCOD ALND MAXIMUII FLOOD OF RECORD

—— ‘ - -
Drein-| ____Design Flood Maximum ilood of Record
Station age Volume of Peal Volume of Fenlk
area run-off Discharge run=off Discharge
sqemie {inchss| 1,000 | c.foSe 1(5: inhes| 1yuou | o.f.s. | cLee
-t per. - ner,
—— o ac~f'ty SCe I ac.~f1. st,mi,

Montague City | 7,8L0 [5.63 2,350 338,000 | 15,2 7.55| 3,160 | 236,000) 30,1
Northampton | 8,010 [5,68 |2,430 | 341,500 { 42,4 7,15 3,060 239,00 | X,8
Holyoke 8,28L 15.77 12,5401 356,000 { 13,0 17,19 3,180 | 2Lk, 0ue| 29,5
Chicopee 9,030 [5,95 |2,860 | Lo5,000 |i4,9 | 7.06] 3,400 267,0uu] 29,5
Springfield {9,587 |6,08 3,110 117,500 [L3.5 | 7.04} 3,600 | 281,000| 29,3

Hartford 10,643 (6,03 {3,420 | Li2o,000 | 50,5 [ 6,83 3,870 291,000 27,3

Te DEMOESTRATION FLOQD., =~ Inasmuch as the design flood storm rain-

fall is unevenly distributed, it was desired to establish a demonstration
flood having a uniform run-off wolume over the entire watershecd and a
peak discharge et Hartford equal to that of the design flood, The run-
off volume of the demonstration flood, for all points, is seven inches,

The rainfall is assumed to occur in 72 hours, with the maximum intensity

-
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occurring from the 30th to the Lfth hours, This volume and intensity
were applied to the unit graph for cach index area, and the resultant
hydrographs were routed teo Montegue City, Northampton, Holiyoke, Chicopee,
Springfield, and Hartford. he hydrographs for the demonsiratien flood
at Holyoke, Springfield, and Hartford are shown on Plate MNo, 11, A
comparison of peak discharges for the floods of Mareh 1935, September
1538, the Design Flood, and the Demonstration Flood is given in Tables
X1 and XII of the main report.
Spillways
8.  SPILLWAY REQUIREMENTS. - Each of the spillways for the reser-

voirs shell have sufficient capacity to pass the respective spillway
design flood, with no vossibility of overtopning the dem even under the
following adverse conditions:

A The reservelir filled te s»nillway crest at the beginning

of the spillway design flood,
ba The outlet gates closed,.

Co lie outlet pates inoperative or the outlet passages
blocked during the entire fleood period,
de  The meximum wave height occurring at the instant of

maximum spillway discharge,

9 SPILLWAY DESIGN FLOODs « Spiliway design fleoods for all reser-—

voirs studied in the Connecticut River Watershed are based upon the
following conditions:
B The use of unit graphs derived from flcoods of record
at existing gaging stations where the drainage area
of the gaging station is within 10 percent of the
drainage sres at the dam site; otherwise the unit
graphs were taken from the Connecticut River empirical
relations as deseribed in the 1937 Comprehensive Plan

Anpendix,



by A rainfanll volume and distribution as recently determined
by the 0ffice of the Chief of Engineers and based upon
a recent study of reinfall in New England,
ce A rainfall duratior of 24 hours.
dy An infiltration rate of G,05 inch per hour.
8. A factor of safety of 1,25 to 1,50 applied to the computed
ficod,
The computed floods, without the lecitors o’ safety, result from the worst
possible storm magnitude, intensity, distribution, rate of infiltration,
and watershed run-oi'f conditions, Because of the smeller meximum raine-
fall rates to be expected in winter, tlhic computed floods degeribed are
more scvere than the corresponding computed winter floods, including run-
off from melting snow. The fectors of safety for eacii reservoir vary
from 1425 to 1,50, depending upon the accuracy of the hydrologic data,

10, SPILLWAY DESIGH DISCHARGE, = It was assumed theat the spillvmy

design flood for each reservoir occurred with thé reservolir filled to
snillway crest and the outlets blocked with debris, or closed, during

the entire flood nerioed, It wes also assumed that the effect of sur-
cherge storage would offset the valley storage in all cases, The result=-
ing spillwey desipgn discharges are shovm in Table VII,

11, BSURCLALGE. = The surcharge selected fnr each reservoir is thet
for which the totsal cost of the dam and reservoir is a minimum, In some
cases this wes slightly modified because of construction difficulties.
The surcharges are shown in Teble VII,

12, YREEBOARDs = The design freeboard is the difference in eleva-
tion betwern the top of the dam end the wster surface at maximen surcharge.
For earth dams its selection is a function of the maximum wave height and

ride-up, wind set-up, and the denth of frost action. HMaximum weve helghts

ere determined by the Stevenson=iolitor formile;
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TABLE Vi1
SPILLVAY BaTs /HO GHARAMWTERISTICS FOR UGHMECTICUT RIVER FLOOU UOHTROL uiMg

—aa—

- ; amattige: conTRoL ELEVETIORS :  ots- uesion | sune | oest]
:NO.:  RESERVOIR 1 RIVER : AREA tUAPACITY;FEET ABOVE ISl TYpE : LOGAT 10K ; CHARGE  DISCHARGE URnRGE [LENGTH, -
1 : H H 5qaH1 : IRCHES :EF?LLWAY:TOP OF ; : :EUEEZ%b': : : H
EI :  UUTY  oF Re0et CREST ¢ DAM 3 ' : Bboy GeFeS. . FEFT , FEET
:{1: {2} : &1 2 (3] 2 (8) = (6] (1) : (3) : (9] s o) = (g 2 {12) ¢ (13) ¢
:  tMASSACHUSETTS H : s s s : : 3 : : : :
: 12 KNLGHTVILLE HESTFLELD : 164 ¢ 4e5 1 GL0L0 r G3VLU:GRAVITY SECTION OYERFLOWRIN RIGHT ABUTMENT 1 3eB BT,E00 ¢ 1540 : 400
: 2: EASTHAMPTON sMABHAN : 68 3  Ge0 1 187.0 ¢ 182.0:GRAVITY SECTION OVERFLOWI|il RIGHT ARUTHENT t 349 35,000 1 1040 2 270 &
s 3: FORT MoRalsox  :DEERFIELD {MORTM) 48 ¢ BeD :r T11.0 @ T28.0:SICE-GHARNEL thil LEFT ARUTMEXT T 348 3 B2,000 £ 12,0 1 A0 :
t 43 WEST BROOKFIELD sCHIcOPEE {Quadoac) t 146 ¢ 6.0 ¢ G611.5 : G26L0:GRAVITY WALL SECTOH the RIVER CHANHEL 1 =8 3,000 = 5 430 2
O | : H : : : : : H : ¢ : :
t 51 BARRE FALLS :CHECOPEE (WARE) : 57 & B¢l 1 81545 z 832.5:BA0AD~CRESTED WEIR ti# RIGHT ATUTMERT To3W0 1 33,000 2 1240 1 285 2
3 Bt TuLty sMILLeERa(TuLLY EAST BRANCHE 50 ¢ B3 1+ 8358.0 : 685.0:0veRFLow wElR tiH SADDLE SOUTBEAST OF DAM i 3ol 3 28,800 1 1C4C 3 235 &
t 7Tz BiRGr HItL sMILLERS t 155« & Gol & B852.0 1 864.0:0VERFLOW WEIRS $1M SADDLES O REGHT ABUTMENT v 3.3 3 BT,000 t 7.0 3 820 3
¢ Br LOWER HAUKEAG  :MILLERS : 20 » o0 2 1075.5 :10B5.5:GRAVITY SECTION OVERFLOW:IIH RIVER CHANDEL & LEFT ABUTMENT: 3.9 & 13,000 : 540 7300
t  sNEW HAMPSHIRE : H : : H H ¢ : H : H :
$ 92 HOMEY HRLL SASHUELOT {souru SRANGH) = 70 ¢ TJ0 @ 5200 @ 535.0:0VERFLOW WEIR tly RIGHT ADUTMENT T 3a8 1 34,000 11540 1 280 @
: $0: OTTER BRroOK :asHuELoT (OVTER Brook) @ 47 ¢+ 7.0+ TT1.5 1 T36.,5:0VERFLOW WEIR s12 RIGHT AAUTMENT t 3.6 1 25,000 1 1.0 2 220 ¢
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: 122 GLsREMONT 1SuGAn r 245 1 BuD 1 627.5 : G642.5:S1DE-CHAMMEL siu LEFT ABUTMERT 3.8 3 BB,00U 3 1LGT r THe
 13° WEST CAnAS ‘MascoMA Pooae Y 8.0 T 919.3 F 927.0°BROAD-GRESTED WEIR P10 RIGHT ABUTMENT a0 Y 34,000 T 12.0 t2ts f
P 14% SusaR HieL HLMPCHOOSHE POo246 T TeD 739,08 ¢ 758.0°QVErFLOW WEIR Tlit RIGHT ABUTMENT T390 7 36,000 15,00 330 3
L Y Ufff: Fi{[giu ‘CONNECT{CUT Y1626 Y 5.5 % BB1.,0 ¢ 3TB.0TBAOAG~CRESTED WEIR “lu LEFT ARUTHMEMT 3.0 R IR, v 2n.p ot 758 B
oo o : : : : : H : : : : : :
! VERMONT i : : : : : : H : : : :
¢ 10 WHLLIAMSYILLE  SWEST . NI T.0 @ 478,00 @ 458,01 51DE=-CHANKEL ShH RIGHT ARUTHMENT T 348 3 140,000 v 16.0 T 580
4 172 CAMBRIPGEPORT  :SAXTONS : B8 1 T.0 ¢ B32.0 : G57.0;SIFEwCHAHNEL 18 LEFT AAUTMERT s 3.8 G2, T2 1.0 ¢ 350
: ]g: BROCKWAY sWILLLARS : 101 ¢ Bl : 85245 ; 587.D5:0VERFLOW WEIR sIH LEFT ARUTMENT r 38 ¢ 50,00y 3 0.0 ¢ 410
» 13, HORTH SPREnGFIELQBLACK . 102e . 6.2, 525.5, 547,5,GRAVITY SECTION OVERFLOW,IH RIGHT ARUTMENT . 3.9, B4,LET L 15,0 L 415,
. 20, Lupiow JBrack . S6 . 8., 1.90,0 J1111.EISIpE=CHARNEL CHt RIGHT ARUTMEWT I TR S E VRS T IS b (- T
T 21, HORTH HARTLAND ,CTTAUQUECHEE D222 0 BlD D 545.5 | 583.5.SICE=CHANREL TINOLEET AMUTMENT Co3.8 T un,ou U240 D 650
! 22° SouTH TUHBRIDGE “WMITE (FIRST BRANCH) footi2 Y Bl 554,50 " 530.0"SIDE~CH.HTEEL I8 LEFT ARUTHENT * 3.8 tOT3,000 T 18.0 Al
P 23% souTH RAWDOLPH ‘LHITE (Secows BRaNCH) : 63 * T.C 596,5 ¢ 515.5 BROAB=CRESTED WEIR TI% LEFT ARUTHENT 3.6 v 47,000 15,0 ¢ 210 ¢t
1 247 LYERs BRooK STe (Avens Brook) O T R R+ 69745 1 T12.5:SI0E~CHHREL 14 REGHT APUTMERT : 3.8 ¢ 16,030 : luaC : 135 1
3 251 GAYSVILLE HIHITE 1 226 @ 7.0 ot 79840 @ 3719.0:SIDE-HILL $IH RIGHT ARUTHENT : 3.8 : 395
3 267 UNLOM VILLAGE :0HPOMP ANODSUC : 126 ¢ 44D i 5540 ¢ 984.0:BROAD-CRESTEL WEIR tid BIEHT ARUTHEHT : J.el : 3T
: 273 SoUTH BRANCH HIATTS {SOUTH BRAWCH) : w51 TWW 5 8150 1 333.0:8HAFT $1N RIGHT AQUTHERT t 3.3z 1504 @
+ 28 Vievony tPassumpsic (Moose) : 85 1 8.0 ¢ 1717940 119240 10vERFLOW WESR 10 RIGHT AMUTMEWT : 3.8 : 160
3 29: LYRDOHYELLE tPassumPsic : 10t T40 3 844.0 1 359.03SI0E~CHAMNEL tIR RIGHT ABUTHENT 3.8 365

£ CREST SURMERGED AT 31,000 CuFaSe
« MET DAAIHAGE AREA,
4 EFFECTIVE CREST LENGTH.



h=Cl7YV F + 2.5 -—L*-\E"

in which h is the weve height in feet, V the wind velocity in miles per
hour, and F the fetch in miles. Wave height plus ride-up is assumed at
1.4 times the wave height, Wind set-up S, in feet, is given by the

formulsa

s = V2 ¥ cos A
300 D

in which V and F are as above, D = depth in feet, and A = angle between
direction of maximum fetch and wind, 1In the case of masonry dams where
the safety of the structure is not dependent upon the surcharge and
freeboard, the freeboard has been selected as less than 5 feet. The
minimun design freeboard selected for each of the earth dams is 5 feet,

15. TYPES OF SPILIYIAY, - Several tynes of spillwey have been

adopted in the design of the various dams, as dictated by topographie,
geologic, and eonstruction features, The type selected for each dam is

given in Table VII,

Outlets

1. QUILET REGUIREMENTS, - The outlets shall be suitably controlled

by getes, and shall be of suffislent size to vermit the following opoera-
tions:

a. The partial storing and partial releasing of run-~off
during the outlet design flood, which is an hypothetl-
cal flood of very rare occurrence, in such a manner as
to obtain the groeatest flood reduction at downstromm
damagc centers with a pool celevation not exceeding the

spillway crest.

=2

. The discherging of loeal froeshets that do not produce

damage, without utilizing morc than a miner portion of

the flocd conbrol capacity.
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Ce The emptying of a major portion of & full reservoir
within a few days,

d. The passing of possible minor floods during construction
off the dam, with upstream levels that will net recquire
cxcessive heights of cofferdems. Except during construe-
tion, the sizc of the outlet is noet considered as affcet-
ing the safely of the deam against ovortopping., No oub-
lot discharge is asswcd in determining the size of the
spillway, and conseouently it provides an additional
factor of safcty.

15,  OUTLET DESIGYN FLCOD. - The outlet dosign flood is an hypothet-

ical flood with a volumo cqual to the volume ¢f run-off of 100-ycar
frequency on o stream of equal drainape area in New England., The flcod
hydrograph was computed from a 2L1/?—day rainfell, using the wnit hydro-
graph ncthod, The preoeipitation was assumed to occur at & coustantly
inercasing rate during the first half of tho storm, and a constantly
decreasing rate during the sccond hzlf. In gencral, the rosulting poak
diéchargc is somewhat higher thon the highest poalk discharge of rocord,

16,  OUTLET DISCHARGE CAriCITY. - A basie "rotarding basin dis-

charge", such that with the outlet dischurpging froely the design flood
Just f1lls the roscrveir to spillwey crest, was determined by trial and
crror. This dischurge vms then increnscd by e fackbor to provide suilt-
ablo flexibility of operction of the roscrvoir, The inervased discharge
capacity thus obtaiincd is the roguired outlet dischoarge earacity,

i7. FLEXIBILITY F.LCTORS. -~ The floxibility fuctors vary in order

to nrovide flexibility of operction within the roscrveir systom to
obtain tho greatost flood reductions at downstrosm drmege conters. In
general, the neorer thit a rescrveir is loecated to o damope zone, the

grocter arc the possibilitics of pussing the carly port of any flood

- 2l -



through the outlets and conserving the storagoe eevacity of the rescr-
voir until its usc would effcet the grewtest reduction of pucl discharge
a2t the domcge ecnter, From o study of dam-site flood hydrozraphs routoed
through the natural valley storage of the Connecticut River to the main
damege centers, these factors were determined and are shown in Table
VIII. The range of variation of this factor is 1,0 to 1.8, the larger
value s applying to the tributaries nearer the mouth of the Connecticut
River,

18, HUMEER AND SIZE OF QUTLETS, - The minimum requirement for the

number of gates was set at two in order to permit practical operation
throughout a wide range of types of flcod., The required gate ares was
taken as approximately 20 percent in excess of the recormmended outlet
area, with an even greaster margin where dictated by excessive veloeities.
The sizcs and types of gates arc showm in Table VIII, and were seloctod
to meet the best standards and greataest cconomy in design.

19, PLAN OF OPERATION, - The resorveirs will be opcrated to sceource

the greatust possiblo benefit et main damage contoers on the Connocticut
River. Tho flcod contrcl canacitics of the reservoirs will normully be
kept cmpty., Weter will be. sbtorcd only whon noccssary to provent damage
ot downstream points, on both the tributaries and the main river., [ Tlood
mey b ocntirely rotoined if its total veolume is fmsufficicnt to i1l the
reserveir,  This will be possible for all but the grocster floods, The
eporntion is to be guidod by obscrvetion of reinfall and stream flow as
a Tlood nrogresses so as to determine ot the carlicst possible time
whether o flood can be oxwoeted to uttein so greet o megnitude thet it
cannot bo fully rotsinced, and how lorge o discharge must boe passed in
order to wtilize the entire fleod control caproeity of the rescrvoir
without overflowing the spillway crest, and whether 1t is nccessary to

purmit surcharge on the spillwey to 2void synchronizetion of flood
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QUTLET DATA AND CHARACTERISTICS OF CONNECTICUT RIVER FLOOD CONTROL DAMS

TABLE VIII

t 1 : : T FLOOD ¢ ELEV TIONS T RAXIME ; : MAXIFEF zRETARDING: : : :

T : : GROSS : CONTROL: FEET snovE s L sOPERATINGSCONDUIT:LOSS IN :VELOGITY: BASIN : FACTOR : OES$EN +  SERVICE GATES : CONDUIT,

tHo.t  RESERVCIR RIVER tDRAINAGE :CAPACITY: N weele t HEAD ¢ LENGTH:TERFS OF: -~  3DISCHARGE:OF FLEX~: _ OISCHARGE : T t  FAXIFL
: 1 : AREA : §NCWES SPILLGAY: TIVIRT 7 TINERT: CRCWE ¢ = & = SVELOCITY:FEET PER: - PUBILITY ioFesat Cofafe 0 oo 1 WOBLR 3 poe 3 MUBER & AREA jDISGRAR
: g : $SCaMl, 367 Re Qg3 CREST AT IMTAKE:AT EXIT:AT EXIT: H : H H : g2 ! AND SIZE ¢ 3 AKD SIZE  :83Q4 FTe3  Cofal
1L {2 : LB i : : : : : : : : : : 1 : : KD N 1) NRNONUN 1) M N 20 DO ) MO X))
H H H H 1 i H : H H H H H H i 3 H H : b H H H

¢t IMASGACHUSETTE @ H H H : : : H : : : H t H H 1 H H : 1 H

$ 13 KMIGRIVILLE  IWEBTFIELD t 164 ¢ 4.5 :600.0 @ 480.0 & 468.0; 48403 116.0 : 60T 3 T.48 1 T1J0 : BH0C 1 1.7 :14,450: 88 iBrooME  13-G.0TX1Z20%:CIRCULAR  $1-1E40" Q1ame: 20741 ¢ 14,300
1 23 EASTNAMPION  :MAmNAR H 66 1t 640 1 16740 : 12540 @ 125403 132.0: 3540 2 35 1 1,32 413 : 2,120 @ 1.6 1 3,380: 50 ISLUICE  13=4.0"27.0" :RECTANGULARII=4,0X7,0' 't B440 t 3,470
t 31 FORY Momkisox :OEERetELn (NokTh) T 48 bt B0 1 TN.0 : 61740 t 615401 627.0: B40 ¢ 550 ¢ 1.88: 53.4: 2,170 : 1.5 : 3,260: 68 18roone  :3-5,0x540% HORSESHOE t1=12,0% (game: 119.4 1 6,380
i 41 WEST BROOKFAELOGHICOPEE ((UABGAG) : WE i 640 2 B11.5 3 58B.0 & 5960t 605403 6e5: 30 : 1427 : 14 : 1,700 3 1.8 13,0602 29 TRUCK  :4e5.0°XE.0% IRECYARGULAN4=5,0'X8.0¢ : 180.0 : 3,260
H H H : H : 3 H 1 3 : H 1 ] H : : H t H H H H

t 51 BARRE FaLLs  CHIcoPEE (WARE) t 87 ¢ B0 i BIEMS : TISW0 ¢ TT0L0: TTTe5x 3840 3 330 : 2406 2 3405 3 970 1 1.8 : 1,570: 28 ISLMICE  12=3,5%X7.5" 1HORSESNOE :1=To5' Diam, @ 46.6 ¢t 1,610
1 6: Tour sMiLiers (Toeoy Eﬁ‘r ) H L o> 3 BBBO 1 625.0 : 620.0: 626.0: 42.0 ¢ 287 3 1,80 : 38,8 ¢ 300 : 1.3 @ 390t 8 BLUICE  P-3.5'%8.0% CIRCULAR  -Bo0° DWAM. ! 28,3 ! 1,100
i Tr BiecH HELL  :MELLERS ANGR) 1 1556 1 6,3 185240 @ B15,0 : B15.0% B27.03  25.0 ¢ 35 % 1,21 % 36,53 5,400 3t 19,2000 59 Wawek  M-6.0°312.0" MECTARGULAR HeBg0'112,0% 1 288.0 * 10,500
t Bt LOWER LAUKEAG IMILLERS T20 1T 8,0 11078.5 : 1057,0 : 1057,.02 1063.0: 12.5: 25 1N = 2449 1 350 : 1.4 ‘ 4803 25 ISLUECE T2-3.0%6.07  HMECTANGULAR Re3 0TXB,0' ¢ 36,0 ' 890
H z H E H H H 4 H H H H t t H

3 tMEW HAMPSHIRE : ) H H H H : t H : H H H : H 3 t : H : ' 1

i 93 NOKEY RALL  :ASNUELOT (SOUTR BRAKCK) 70 3 Tu0 3 52040 ¢ 47240 ! 471,00 481,01 35D ! 365 T 1,79 ! 375 ! 1,600 * 1.3 2,000 380 ine 28400 : =30.0* t t

3 10: OTTER BRNOOX  :AEMUELOT Eﬁvnn gnook) @ 47 1 T0 7 TT1.5 ! 672.0 I 660.01 B5GL0 105,55 700 T 3:32 ? -45:2 i 1:060 R 1:300‘ 29 ‘SL:::: zjﬁ':;‘.la.? ':::::::3 2-20'? 9:::!..' ‘g:: i :';23
t 113 SURRY MOUNTLINASKUELOT P00 B 6.1 7 550,0 1 435.0 T 434,08 494,00 56,07 3&3 7 T.R6 T 440 ' 2,300 ' 1.2 2,70 29 Igngome  '2-4457%10.0" ‘Hanseswor  1-10.00 O1ams 0.4 - a:m
212: CLAREHONT :Susu ; 245 x 640 82745 : 8220 = saz.o; 536.0: 91.5; sso; 1.8 : 54.3: 5,800 1 13 70800 29 :Blm :3-8.5'x10.0':ﬂouulu :1.-14.0- nun.:lsz..'»: 8,900
t 131 WEST CANAAN  IMascoma iOB0 t Be0 0 510,0 ¢ B55.0 ¢ 880.0% 860.07 50,0 T 360 ' 1.TB ' 42,57 900 ' 1,2 T1,000° 4 Tonoome  '2-%,0x10.0° ‘honseswos  1-10,0' Diam,® :

. 141 . e . ; . . . . . . meey . . . 1. oF 82,8 7 3,820
:};: ls’:::: 2:::". ;Amouoogbu : 246 : To ¢ TGO : 60040 : mo.o: erz.o: m.o; 1250; z.ss; .»3.9; 3,500 : 1.1 ‘:a,asnf 16 Tomoom :3-5.0'19.0- :Holuuu: Ha12.0 uun.fns:4 : e:«o
P HHLE FALLs  sCowwEcTICoY 1626 PSS T BSIG T 5.0 T 640,0% 662,01 189.0 1500 : 2,28 1 T3S P24,70 0t RNl 17 ‘Broome fa-a.o'm.o-:nmum 2-22,0° o, 80248 ; 59,000
r  tYERMONT : : : : : : : : : : : : : : : : : s : N :

t 62 WILLIANSVILLE SWEST TO400 T Te0 f 4TBL0 ¢ 30,0 ! 335,07 355.0%  123,0 F 1000 ¢ 1.84 ° 65,2 ° 6,700 1 1,8 10,050° 2% : fa g e ot : s i

1 17:  CAMBRYDGEPORY :SAXTONS H 58 @ TJ0 642,00 P SG0L0 f 5BRJO? 568,00 40 ° 530 % 2,21 ° 46,4 ° 1:500 : 1:3 : 1:950‘ 34 ‘g::::: =g-::g-:;f59 ‘::::::::: ‘:::SBE'D?::".’ 3:;.: ! 2;'123
: 18:  BROCKMAY ALLLEAMS P01 B0 5525 : G0 1 442,00 454,80 98,0 1 565 1 1,85 7 56,8 1 4,000 1.3 (5,208 52 "BRoomE  (3-5.07X8.5% HomsEswoE 1-12.5° Dram.’ 12546 ° 1:350
f 195 N. SPR!NGFIEL&:ELACI : 102 g 6.2 : £2:.5 ; 451.0 ; 431.0; 460.0; 63.5 : 40 1 1,30 : 58.2 : 9,400 : 14 313‘156: 129 ‘Broome :5—5.0':9.0' fntctlutltalfﬁ-s.c'tS.O' : 22540 : 13,100
1201 Luetow iBLack P86 2 Ba0 10S0.0 7 998.0 F 90B.0° 1006.0° 4.0 ' 400 ° 2.98 % 50,0 7 65 ¢ 1.3 o50% 1§ : : T8.00 ! : ! :

1 211 NIRTH HARTLAGD sCTTAWQUECHEE ‘ t222 ¢ 6.0 t 546.5 © 306.0 © 394,01 40B.0F 135.5 ¢ 600 ¢ 2,08 * 65.9 7 6,100 ¢ 1,3 ¢ 1,030° 36 =;::::; ‘23-—;:3':195?0":::::;:: ‘}j;oé.n;::: i 12.: i 15'33
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: zqf AYERS BROOK :uutr: AYERS “RGOK] ; 30 ; 7.0 ; 5575 : 642 o8 ; 642.0f 650-0; 475 f 340 f 1.92 : 39,8 ; e : 1.1 f BSO: 28 ‘Bmoome f2-4.0':8.0' HoRsEanoE 18400 Daam, G 58,1 ¢ 2,120
t 251 GAYSVILLE  TWITE 226 3 T 5T 1 (425 G 642,51 G4T.SE 150,5 ¢ 55t 1,66 7 78.0 f 3,200 ! 1.2 f3,800° 1T ‘oow o5 : : : :

t 265 UNION YILLAGE 0MPOMPANOOSUC P26 3 4.5 1 554,0 1 4.6 5 416,00 431,08 23,0 P MIOT ¢t 2.5 ¢ (5.5 ¢ 6,300 ! 1,2 £ 71,5500 60 =e.oo.'.i"'=zi§;'§-=?5‘.'o'3=3,'.:§:::¢ =1‘.“:5°5-°5ii'; ! 113';6* g'zong
: 2Tt SouTe Buswce WANTS (SOUTH BRAMCH) T 45 1 TW0 3 RIS ¢ Takal ¢ T20.00 T2T.0% BB,0 ! 130 ¢ 1,80 ! 56,1 ¢ 1,250 ¢ 1.2 3 1,500% 33 TAVEE  (24,0028,0° ‘Honsesmor (1-7 (','.' ot t 40.6 ¢ 2:200
1 28: VicToRY :PASEUNPSAC (MOOSE} $ 0 BB 1 Be0 117540 T 115,35 111843 NEBLSE 46,5 00 1.8 ¢ 41,2 0 B30 G 1.1 G B0 14 BROOME  ‘25,0028,07 ‘HomseswoE :1_9:0- Disne } 6742 ! 2 70
529: LyssonveLLe fPAssumsn : 0 70 : 64440 1284 ni.o:l 731.0: 0T.0 2 150 N 2,51 3 2.4 ¢ 1,430 RELENR Pyl A2 ‘Broome  “2.5,07210.0° ‘Homsesu o€ :1..10.0' Duam,? 82,9 ¢ 4:350
H H H . 13 : H H : H T H i H - i H 1 :

SRET ORAINAGE ARES.
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poaks downstrcam, Storcd woter will be releascd os scon as possible
after a flood, in order to insure tho cvailebility of flood storage

capacity in the event of ancther flcod,
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SECTION 2

F1.OOD LOSSES

Flcod Losses of September 1938

1. GENERAL., - The flood of September 19%8 exceeded £ll nrevious
floods on the tributery streems below Thite River Junetion, Verment, end
wes exceeded only by the flood of Merch 19%6 slong most of the Connecticut
River. Direct flood losses toteled 125,596,000 end eight lives, exclusive
of damage from the disastrous hurricsne winds nnd woves which oceurred
et approximetely the same time. .This flood, beipg the third greest flood
experienced in slightly more then 10 yesrs, sustoined end increased the
adverse effects upon propsrty velue and utilization begun by the floods
of 1927 end 19%6. Direct 1osseé are summerized in Tables IX to XITI,
inclusive, Losses nre discussed by bssins in the follewing peregrephs.

2. CONNECTICUT RIVER, - The Connecticut River did not csucso

importent demege in Vermont end New Hempshire beceure the crest stege
renged from sbout 12 feet below the 19%6 neak stege in the uvper velley
to sbout § feet below towsrds the southarn limits of those stetes. Dﬂf—
ege to rrilrosds, ferm lends, snd other prow rty close to the brunks of the
river wrg considerebly incrersed by the wrve wosh cruscd by hurricene
winds. Due to record flows on tributrery strecms, the flood on the Con-
necticut River incrersed s it progressed downsirerm until it crested
approximetely three feet below the record 19%6 perk steges nt the mein
demnge centers of Mrasachusctts end Comnecticut., Greoenfield, loceted om
the Green River in upper Messnchusetts, wrs floocded by the bneclkwoter of
the Connecticut River, About L6 dwellings were evecurted, rnd three
industries were demsged, Twenty houses end 1200 acres of ferm lend in
Deerfield were similorly offected. A% Hotfield, Hadley, ond South Hedley,
locel levees frniled to give protection, ond the village centers, inclﬁding

seversl hundred homes rnd epproximotely 2500 seres of tobacco and other

- 39 -



TABLE X

CONNECTICUT HIVER WATERSHED

DJRECT FLOOG LOSSES -~ 1936 FLOOD, BY STATES ANp TRIBUTARIES.

BY STATES

STATE

URBAN=

1 AGRICUL- 2

ENDUS~

. RaILROAD

-
*

s PERCENT

: : TURAL s TRlALws : HIGAY ; TOTAL :
tVERMONT S 07,0001 251,001 267,000142,536,000: 65,0005 3,809,000: 14,8 :
tNEW HAMPSHIRE : 269,000: 10G,000: 240,000: 419,000: 91,000: 1,125,000 4.4 :
:MASSAGHUSETTS : 2,777,0001  905,000: 4,735,001 5,508,000% 1,628,000¢ 15,553,000z 60uT
tCONRECT LCUY :+ 1,686,000: 681,000 1,772,000:  875,000: 95,000z 5,108,000: 20,0 3

TOTALS © 5,139,000, 1,523,000, 7,014,000, 9,641,000, 1,879,000, 25,586,000,100.0 |

wr uo Jur s les

.
-
.
-
-
.
.
.

CPERGCENT OF TOTAL 20,0 7.6 274 7 37.7 Ta3 10040
BY TRIBUTARIES

. RIVER BASIN | STATE .y URBAM» | A?ﬁ;ﬁﬁt : T;?§E§* ; HIGHWAY ; RAILROAD |  TOTAL .
: 100NN 4=Ma55 41 ' : 3 : : :
:GorNecTICUT (1) NLH. & VT, $52,396,400:%  830,500: 32,344 500:f 664,400:3 159,800 % 6,396,000:
tISRAEL # tHoHa H - - - 1 15,000 1,000 18,000
tPASSUMPSIC VT, H 2,300 4, 700' 7002 1,300 - 9,000:
1STEVENS VT, H - - -t 2,000: -2 2,000:
tWELLS VT, H -} -1 - 1 6,0002 1 6,000
TAMMOROOSUC tH.He H 23,800z 11,300 17,7002 19,500: 1,700: 64,000:
IWAITS VT, : -2 - - ¢ §,000: - 6,000
1OMPOMPAROOSUC tVT. H : -t -2 11,000: - 11,0001
SWHITE VT, : 13, 500- 30,500: 29,600;  230,300: 3,700: 308,000
$MASCOMA thaHa H 20,100 2,300 13,200: 12,800: 2,5600; 57,000
1OTTAUQUECHEE VT : 4,600 15,200 83,200:  177,000: - 2 280,000
1SUGAR (4) tNaHe H 30,900: 2,100 2,400% 4,000: - 3 40,000
$BLACK VTe s 122,400 31,800: T4,500:  168,300: - 398,000¢
WILLTabS # (2) WTe ' 3,000 8,000: - 3 187,00C: 106,000: 209,000:
$SAXTONS # V1. H 4,500 3,500; 2,000:  184,000s - 194,000;
:CoLp tHe He H - 1 5,300 -t 18,700 - 24,000:
WEST VT : 54,2004 46,300; 24,400: 688,100 - 1 823,000:
tASHUELQT Mt v 167,700: 56,0007 199,400 158,700 32,200 613,000
sMiLLERs {5) IMASS emilabta @ 624,400: 76,100 1,288,900;  733,500:  995,000: 3,728,000:
:DEERFIELD (B) tVT.=Masse + 365,000: 184,500 323,100: 3,037,500:  197,900: 4,108,000:
iCHIcoPEE (T7) :MASS. v 719,300:  135,000: 1,775,400: 1,84C,800r  310,500: 4,781,000
$WESTFIELD 1MASS « s 177,200% 31,800:  463,500:  593,204: 75,100 1,3:1,000:
sFamsingToN (3) iCOHN.-MASS.y  260,4003  383,5G0:  231,700: 344,300 34,1097 1,254,000
tMISCy = H + 133,300 83,700:  139,700: 535,900 55,4201 928,000

OTHER STREAMS # 31VARIOUS : 3 t : : 1 :

20 &2 fou

TOTALS

5,139,000, 1,923,000, 7,014,000, 9,641,000,

1,872,000, 25,596,000,

. INDUSTRIAL AND UTELITY LOSSES.
# N0 DETAILED INVESTIGATION MADE.
1

EXCLUSIVE OF TRIBUTARIES LISTED IN TABLE.

)

AHD
THERE
THERE
THERE
THERE

THERE
THERE

2~ W

CONNECTICUT
WAS OHE LBFE LOST IN THE WILLIAMS RIVER BASINe
WERE TWO LIVES LOST 1M THE FAAMINGTON RivER BASIHS
WAS ONE LUFE LOST ¥ THE SUGSA BIVER BASIN.

WAS ONE LIFE LOST 1IN THE MILLERS HEVER BASiN,

WAS ONE LIFE LOST I# THE DEERFIELD RIVER BAsiH.
WERE TWo LIVES LOST I# THE CHICOPEE FIVER BASIH.
RESYDEHNTIAL, PURLIC AHD COMMERCIAL LOSSES.

- Lo -

NO COMBLETE INVESTIGATION MADE I MASSACHUSETTS



TABLE %

O1RECT FLOOD LOSSES = COMMECTICUT RIVER WATERSHED = 1938 FLOOD

STATE OQOF VERMONT

SuMMARY oF DERECT LOSSES A#D ASSESSED VALUATIONS

oF Towns SusTalINilG LOSSES.

DIKECT FLOOG LOSSES - SEPTEMBER 1938

BRADFORD, TOTALS

" tBRALNTAEE
tBRATTLEBORD
$BRATTLERGRO

Tyt
13unt
IS

1,102,979y -

412,2537 -
200
2,060:

T00:
30y
700

.
-~ .

4,700:

1,300
5,900
5,000

: 10AI%: ASSESSEY ¢ :
: TOWN $AGE ¢ VALUES ¢ AGRI~- ¢ [NOGUS-: HIGH- & RAlL~: :
: (20iE: 1985 URBAN ouiTuRe: TRIAL ¢ WAY  : noap ; TOTAL .
: (1} :{2) + (3} s 4 p (8) ¢ (6] & (1) :[(8) = Y
$ANDOVER vk x, 177,825:5 - 3l 2,900:8 -~ 3% M,000: - iy 46,9008
TATHENS 12«4y 104,910 - ¢ - ¢ - @ T4500: - @ 7,500
$BARNET 3 o=t : L S SR - 1 3,000: 3,060
IBARKET 3 24t : R 1,800 -« 3 1,800
$BARNET HEE H H 200 - 3 - = imx 200¢
MMM InImmmmmm I TmTmnnOI Mmoo TnITInTrmmInnOOIIImmM MMM I TIOOIIIIOYTYtYYOO Y Y YYYTT.
t BARNET, ToTaLs : s 2,862,797y -~ ¢ 200 -~ 3 1,800t 3,003 54,0008
IBARNARD Ty 434,575: - 3 = 3 T 22,000: - ¢ 22,000:
sBETHEL 3 Twas ¢ 1,100: 7,900y -~ ¢ 30,000 703:  39,700:
tBETHEL t T=B: ' 5C0: = ¢t - o3 o= 3 5003
IBETHEL 1 TmEl : -~ 1 e 128,000 “ ot e 1 28,000
:ll!.ll...l..ol.'...l..l‘l.ol..‘br-.--Ol'll'-.lII..l!..".'D'O‘O!..O0.0'.I'O'O..IOI..ICO‘!....“ll-..
+ BETHEL, ToTaLs t + 1,020,656 1,500: T,8C0: 28,000:  30,000: T00: 68,200
1BLOOMFEELD v 315,749 11,0003 1,000 <~ oz 2,000 2,C001%x  G,000:
1BRADFORG 1 G2t : t -8 0 ~ - r 2,000 2,700
1BRADFORD $ S=hr [ N 2,000 - 3 2,000
=l'B'l‘i"o.ot..l...llDI'.QCII.0..'0..!!'..'].!...OI.Oolio'.--.1lI‘O'l!"hb"'.Obuvrliit'iil.ﬂl'l"‘

BRATTLERORD

.
LR R R R N I T Y RN N RS NN Y

BRATTLEROGRQ, TOTALS

"» e

:BRIPGEWATER
IBRIDGEWATER

R R R E S R

BRIDGEWATER, TOTALS

e 4

tBROOKLENE
sBROOKFIELD
sBURKE
tCAVENDLESH
sCAVENDISH

Taresisrerrrnenntosane

CAVERDISH, TOTALS

$CHELSEA

ICHESTER

ICHITTENDEN

- $CONCDRD

sCONCORD
IRy mmn
1 GoNCORe, TOTALS
sCORLATH

sDoven

sboven

. .
LR R Al A N Ry Ny Y PN S Y Y R A R ]

Doven, ToTaLs

#e as

THUMMERSTON
sBUMMERSTON

.
HE R N N RN N I A

DUMMERSTON, TOTALS

.
.

3
.

Ed

[EF RN

Yokt
#

LR B ]

13~

* ¥

WS 48 % S8 S8 Sp wn 48 % SF W €8 B4 M 4a B A $E 0@ 44 Re 2h e

=g

*

IR N R TR R

k.
L% % %

A X ER SRR NS RN T

HET S

16wz
d s

B B E by e PGP Be 48 F 4P o8 FE 4 E SR 48 B Sk b6 ba § =4 S5 F AF & L4 wr ws

13-4
b

W r0 ta b s

L R N R N Y

.
H

- ae

§5,000:

7,200:

sresrntrae

8,213,900

1,500
3,006

ap #2 = wr w4 ar v

700+
1,704
31,0003

A X R R AR R N N N Y N YTy N N R Y YR YY)

.
-

601,527:  4,5001

72,515: -
484,375+
582,363 1

LYY

(AR XN RN NN R Y XN ]

1,060,425¢  8,000% 20,500: 8,000

579,378 -~
1,394,014 1,0350:
681,406 « 2

aa a9

A
1’uuL3
(AR AR R X E R E YRR RN NN NI
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.
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-

FTI T

-

sEFiAsbTrEIEYIRSIEILILESN
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thsssnadsasaRENvERionnr S
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*
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teserreaal
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TABLE X {Courtuwuts)
STATE OF VERMONT

: 10AM~y ASSESSED ¢ DERECT FLOGU LOSSES - SEPTEMBER 1938 :
: TOWN 3AGE ¢ VALUES ¢ r AGRI~ ¢ TNDUS~: HIGH~ : RAll=: TAL :
: s20HE: 1985+ URBAN jGULTURE: TRIAL ¢ WAY s Roap 3 TOTAL ,
: ) s ) B @) 2 18y a2 (8) « () :(8) ¢ (8)
$FAIRLEE w13 936,629:8 - 5~ i - @ = 81,0008 1,003
IGRAFTON $12-4A2 't 4,5001 3,500% 2,00U: 106,000 - 3 116,000:
1GRAFTON s H t o= 3 e 3 e ¢ 28,500: w 3 29,500:
:c.o--oc-noo-.ouc-------oconc.-.--n-----ogo-.|¢-o-o-ol!tt'-o-¢0"oolsl-Ool-‘p--oouuccncnovuuor!l!"t-C:
: GRAFTOH, TOTALS s T 343,034: 4,500: 3,500% 2,000 135,500: ~ & 145,500:
SGRANVILLE HIV S H 1 2,400 - ¢ o~ 2 4,000 -~ & 6,400:
1GRANVILLE ¥t Toe ot w1 = 1 158,300 = 1 16,3003
:..'l.liﬂﬁtllﬂiliﬁiﬂotIQOIOIOQ.'l'.o'.ooc‘..l-‘..'..c'o'cl'.00!.0...."0.-0..4’...'1.-..1.0....l...:
+ GRanvitie, ToTaLs Tt 208,100 2,4008 - i = 3 20,300: - ¢ 22,700:
16ROTOH $3ear BAT,AO0: ~ =t = 1 2,000t = ot 2,000
$GUILFORD t16=u2 ' t -~ ¢ - 1 -700: 5,000 = 1 5,700¢
tGUiLFORD I r 2,100 -~ 3 460y 41,000 -~ res 43,500
Bt it b et e s e s a s BT PN e BTt P e LR BRI NS SV OB P e EssEt T I IROre I catessetatsssnsansssncsaness})
i GUILFORD, TOTALS : T 464,547 2,130r = 3 1,700 46,000y -~ r 48,200
HALIFAX 116-K2 + o~ 127,700: 2,100: 33,106: -~ : 62,900:
tHALEFAX LI . $o=- T = 1 o= 1 233,500: - & 233,500:
:!OIDOIOIOOl.Cl-n1ot..lcn.lOvl‘-!"f..u.'oill.lootclll"..‘!.lI!'ool.‘clo."".'.au..l'lool"l’t'!..':
: Hauvrrax, ToTals : : 225,427y ~ : 27,700: 2,100: 267,000: - & 296,800
tHANCOCK : Ty * i 5,800: 15,8006 - i 4,000: - : 25,600
tHancock Tk e Po= 3 = 3 = 3 25,800: ~ 1 25,800:
:qoo--co-c-onn--.--oaoo---oooiuoq-t-‘v.o.-.--o-c-a-..c.-t--o---uqtu---oa--oo--,.--------q-oo-ooo--.;
$ HANCOCK, TOTALS : T 349,129: 5,800: 15,800: -~ ¢ 28,800: - 1 51,400
$HARTFGRD ; 0~2; 1 1,300 -2 - 1 - ; 1,600:
tHaARTEORD t T=p: : 2000 = 1,600 - - 1,800:
tHARTFORD ¢ 9=y - 31,000: - 1 - 31,000:
tHARTFORD _ gt T N - ¢ 14,000 - 14,000

wrvbssersd

48,400

.
RN N R R EE N NS Y RN N NN YA

3 HARTFORD, TOTALS

stesvsenbIsERIII BRI LR

32,6008 14,0003 =

D N TR R R N R N ]

4,250,773: 1,800: -~

*

46 de mk 4B ve & ka 44 dr wa

SHARTLAND * 856,546y - 1 =~ - 2,400 = 2,400
TJAMALCA 13mz H 100 6,000 -t 2,000 - 48,1001
sJAMALCA 13-y I - - - 1 5,000: ~ 5,0G0:
slamatea #® + 1,500: 15,500: 8,000: 158,000: - 184,000

Jaafca, ToOTALS 344,865; 197,100¢

: 1,600: 22,5001 8,000: 185,000: =

:LONDONDERRY * 438,785 21,500; . 3 o~ % 30,000 - 51,5001
sLUDLOW 114 76,900: ~ 1 11,800: - 3 - 38,800¢
thuoLow * 22,100 1,100t 50,000:  42,200: - 115,400

.
LR R N A L R A R R R R R ] R R N F N L R R R R L R RN L

» o8 48 & s w4 we 23 as g sy 4r pp Be =0 me
4 48 40 as § S8 ap R s S» & @ e3 22 4% a2 42 8 se ar w»

: Luorow, Torats 1,539,7851 99,000: 1,100 81,900  42,200: - 204,200
sLYNOON =i 100s  1,500: 100 200: -~ 1,800:
:LYnDOR t-33 200y BOG: = @ 2081~ 1 1,000

s s 8s e we 4 a5 wr es np .

R R R R R N N R N N T N N N A I A A e S R -4

+ 2,010,770: 300 2,100 1063 400 = @ 2,90C:

)
LR NN E Y Y N RN

t Lyipou, ToTals

: : : : : ) :
sMTe Hobiy % 1 472,351 - 7 e 1 = @ 28,000: -~ . 28,000:
tMARLBORO # ¢ 198,210: 1,200: 1,000: -~ ¢ 82,6060: ~ :  94,800:
tNEWBURY gl: : 1,600t 3,600t - &~ :12,000: 17,200
tNEWBURY Jbt e N e 2,000 - @ 2,000

R N A N N R N N R L]

: 1,454,3005 1,600 3,806: -~ 2,000:12,090: 19,2040

.
LR AR YR NN NN Y NTY T F RN RETaey

T NEWBUAY, TOTALS

¥ B e v Ge 4u BE 4k 4 4 P4 AB ME AR & M B S0 az B § e BF M dx ab e b



TABLE X (CokTiastuep)
‘STATE OF VERMONT. -

TOAT-T ASSESSED : ~~5TRECT FLOO0 LOSSES~ SEPTEVBER 1998

s TOWN tAGE ¢ VALUES o , 2 AGRI- ¢ TNDUS-2 HIGH-" 3 RAIL-:" Th :
: s208E: 1935 : UMBAN .ouLTURE: TRIAL 3 WAY s ROAD : TOTAL
: {1 1(2) @)+ (&) 3 (8) = {(B) : oy . (8) s (9)
tNEWFANE 113-8:8 o= g 20028 - - 3] 200:
TNEWF AUE 11313 s ¢ e 3 2,800 - ¢ 3,000 ~ 5,800
sNEWFAKE HIE 1 13,600: 1,790: 10,000:  65,000: ~ @ 00,300:
:."l".-._"l...1.CB...“'.....’...‘.I....‘I.l.l“.."‘I..‘.!‘..‘C‘....llI"..I..lll.l..'l'UCl‘...U-:.:
1 NEWFANE, TOTALS : + 451,525 13,600: 4,500: 10,000: 6€8,000: . ¢ 96,100
sHoRWi o s o-2¢ 1,060,830t ~ :  10G: = = :14,000: 14,100:
tPITTSFIELD tE ot 172,210y - 1 - 1 w2 6,000 - 6,060
sPLYMOUTH P b 322,826 - 3 0~ ¢ o~ ¢ 50,100: -~ 2 5C,100:
sPoMERET do ¢ B2B,775¢ - 1 o~ ot = 3 11,000: - ¢ 11,000:
sPUTHEY 1 C-b3 s 200% Wes - ¢ 1,000 1,70Us 3,000
tPUTNEY t k2 . = 1 15,6005 8,000 5,180 ~ 3 28,700
:.‘ll.!l.Il.QD!OCO!..'h‘l...'Ultl."t‘!0..!1"".0‘0"-.t..o.-i-.ubt..t’vli‘.l‘.#ll"'l'l.’l"'.‘.'=
¢ Putney, TOTALS H t  6UT,656% 2061 15,7601 6,000 6,100 1,700  29,700:
tRANDOLPH t TeEt 2,401,6403 2,000 - ¢ - P 2,000:
tREADI NG sk 2 383,0000 - ot 4,500: - ¢ 31,106: - ¢ 35,600:
i ¢ : 3 s ¥ : H 3 :
;READSBORO 116-v2 mt e 3 e 1 7,300 3,600 - 3 10,800%
tREADSBORO HEE t 3,000: 3,000: 200: 91,200: - ¢ 97,400
:l.IDOCIIOOQ!"I.ICIOIIlOtl.lllll..‘ll’..lIII.IOQl..‘..l..'ql.b‘..l-.l..l...in.lll.ll.l.ll...ll.ll.:
:. READSBORO, TaTALS : T 928,624: 3,000y 3,000 7,500: 94,800: . @ 108,300:
sROGHESTER 3 Ty T =1 2,100 1 10,000 - 1t 12,100
tHOCHESTER I I 1 24,000 - @ 24,000
:."‘...'.....'.l."l‘...Iﬂl"...l CUQOlt.Ial'cuoouac!u.nooI-l0.Il..nloon.lnocn.ooilo|~orpo'..oc..‘..¢=
! RockesteEr, TOTALS : ¢ 767,070 =~ ¢ 2,100: - 3 34,000 - @ 36,100:
tROCKI NGHAM HI VL ; - - ; - ¢ 20,000 -~ 3 20,000:
sROCKIHGHAM L : 400y - - - 1 = 40d:
tROCKINGHAN t12=4 L N T D L 5,000:
tROCKINGHAM tEE I : R 25,3008 5,000 e T,300:
? ROCKinGHAM, TOTALS H +1G,725,686: 4G -t - 27,3081 5,0L0: 32,700
tROYALTON s 7By s 100 -t w1 = 32,0001 2,100
:RovaLTOR 1 T=C: : : [ 2,000 - 2,000
tBovaLTON : Tz o= 3 t - 2 1,000 - ¢ 1,000
:o-----.--o-clu-.luvol-ctgutnulnonnncnnoc-o-cooclQon....nolllolnco-o.noounoc-ou.nlo-onloocloocon&uo:
t RovaLToM, TOTALS H : 1,048,281 0o - f .t 3,600: 2,000: 5,100
IRYGATE ; 0—1; ; - ; - 3 ; - ; 1,0805 1,300
tRYGATE HER T N B 2,0U03 «~ kg 2,000
ML 08 B Pl s s b B s N au s e s o p B P IR s s P 0P acanNerotelranssiadsrorasntsnnbtrupsespscssssssunnndsnh
: AYGATE, TOTALS H 1,084,448 - 1 - 1 . 2 2,000 1,0004 3,008
1SEARSBURG ¢ 3 584,914 - = 1 w1 14,500 - 3 14,5003
1SHARON 3 TmD2 I T T 4&62 - 4003
*SHARON O I Y-t - b =y 13,0001 w1 13,000
:-tp--c-g--c-ocooc---9--?¢-cn‘--on-on-'n-..l'cno,.--,.otcn.coo--........o...-...-n.-----c---sqn---o--
+  SuaROR, TOTALS : 0 366,518: - ¢ o~ @ - Y 13,406y - 1 13,400:
: 3 : : t : H H : 1
SSHERBURNE sk v 213,389 - 1 =1 =~ i 8,130 ~ & 8,700z
:SPRINGFIELD s1lact v 16,100 2,600 3,400 - ; - o 22,100
1SPRINGFIELD I I T T B 9,500 =  nwx 9,500
tn.tli.l-.OJOOIOUOOIQOOIOOOGQOtoroq.lnﬁod!‘..cn..c.l!c.....c.ltlocdil.i.‘..ll!lli‘i.i.‘.i.!lci.l‘..v:
1 SPRINGFIELD, ToTALS ! s

9,438,052: 16,100t 2,800t 3,400¢  9,500: ~ & 31,600¢

w i3 -



TABLE X

{Contt

nueD)

STATE OF VERMONT

.
R R A RN L N I R N R N R R R N RN N RN ¥

VERNOW, TOTALS

tVERSHIRE
WARDSBORO

MWEATHERSFEELD
tWEATHERSFIELD

-
DR R NN R R NY YT EN]

t WEATHERSFIELD, TOTALS

-

sEetrsarrann

955,727:

177,311:
151,600

*

PEvTasSARE NS

825,941

srerene

1,000

3,560

[ EYEEXE]

[ od

L N N RN Y]

1,300:

H -

s wn we 3 me s as s

3,100 3,000

4,200: =

SrrtesaNNrEe RS

4,200: -

ssbaEBII LS
*
-~ H

1,400:
184,200¢

39,200:

39,200

IR NN

-

-

LR NS

-

soerenaael

2,300

-

1,400
193,800:
4,200
39,200

43,4003

: sUAM-3 ASSESSED : OIRECT FLOCG LOSSES - SEPTEMBER 1938 :
H TOWN sAGE 5 VALUES @ URBAN ‘RGRI= % TRUS=T /o= TR oTaL .
H tZOME+ 1935 H sCULTURE: THIAL WhY : RUAD H
f ) t (2} {3} "« (4) : [5) :+ {8): (1) &+ (8): (9) :
$8T. JOHISBURY 2 leg il 15 1,800:5  200:%  200:% 20015 =~ 13 2,400¢
t8T. JOUHSBURY : t-C3 ¢ e 3 = 1,200 - 3 e 0 1,200:
15Te JOHNSBURY 1 Twb; - 100: - 3 -t = 100:
: ST, JoHnsaury, ToraLs : 1 1,522,676: 1,800: 3001 1,400: 2005 . : 3,700
1STOCKBR1DGE 1 Tedd : 300 3,900: -~ 3 2,000 - ¢ 6,200:
tSTOGKBRIDGE IS § B s 06y - ¢ 15,000: -~ ¢ 15,900:
$STOCKRRIDGE Yom Y e F = 3 = 3 40,000% : 40,000:
:.nl..lIloclllcoo.lllllo-ln.l'.".‘.t“'anovltoo-..-o.'..lle'.llinlIICIQIOI_OODIID.Ul!'.g"..»‘.l.c.c‘
T STOCKBRIDGE, ToTals : 1 338,133 300: 4,800: .~ i GB7,000: . 3 052,100¢
$STRAFFOAD T ok ; 383,453¢ ~ 1 - 3 = % 6,000 ~ ¢ §,000:
$3TRATTON ot 147,908 - 0t o~ 3 o~ 2 4,300 = 1%+ 4,300:
:THETFORD s Gm2t ;o= o+ 2008 - 1+ = 17,0008 7,200
sTHETFORD ; k3 I T T T 3,100 - ¢ 3,100
:...r...c...-.....g..c|....--¢o-..t.|.c.‘.--......n.c-l-.ntul--t---.-l-’hb.hv.o-i..l.-ll.lli.l.'.-l=
: Tuetrorp, ToTals : : 108,672 -~ 2008 -~ @ 3,100: 7,000: 10,300:
tTopPsHANM $ S-hd 428,0T1: - 0t = 3 = % 2,000y ~ ¢ 2,000
sTOWNSHEND :12~A; ; - % = = 3 24,0007 - @ 24,000:
STOWHSHEND 1132t : 700: 8,900: 1,000¢ 10,000r ~ + 20,600:
1 TOWHSHEND H H v 2,0008 - ¢ 5002  88,500: - ¢ 91,000:
30'..00000-'OOOOIOVI---chflqoocoooD;ooonco-{oooco.c--oo.ooo-ooooo---‘otl.ocoo.o.ooo--oe-a--o---uo--
t TowsHEND, ToTALS H s 443,093: 2,700: B,900s 1,500: 122,500: ~ : 135,600:
sTUNBRIDGE ¢ Tek: 21,7000 = ot = i 1,300t - 2,460
:TUNBRIOGE ok R N O 7,000: -~ ¢ T7,000:
t TUuMBRIDGE, TOTALS $ v 685,378: 1,i100: -~ -1 8,300: ~ :  5,400:
SVERNON P P o=t~ i o.1,300: ¢~ o+ 1,300
tVERNOY HEE S 1 1,000 - - 3 - 3 1,000:
: t
: 1

WESTHMINSTER

(a3
sWESTMINSTER 10mht
:.ll'l‘.lc.vic.!l..l't.l.'.....!‘ andor

t WesTMInsTER, ToTaLs

WESTON

LTI T TR

WHITINGHAM
$WHITIHGHAM

-
R e N N N Y T

: WHITiINGHAM, ToTals

I R I I S R A

LN LR N

855,291

264,400

" Ba s 4% B 9% sr AF 4 4 2 #r as

.
H

-
1

[N RN R ]

-

20,000

: 35,700

:
1,000y -

1,000 -
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B2 B 8 44 4 e Ph b es 4 es B 44 EE BE 4

. s
* As S8 &b 4P % B+ 96 S8 W B 4k P WY A% ap ap
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2,000
4,560

€,500:
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-

10,000:

39,400:
90,800+

1,000

revany

1,000

-

4,00G:
4,500
[ EEENRE XS NN ]

1 8,500

B Pr S SR #  4e 4 W mp 41 s

r 30,000

LT

84,6008
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s =r a

L N R R A I L A T N T Y

3,985,841 35,700: 8,000: 11,5C0:

~ Ll
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130,200

r 186,400:



TABLE X (CoNTItiUED)
STATE OF VERMONT

: iUAM~: ASSESSED 2 OTRECT FLOCD LOSSES ~ SEPTEMBER 1938 :
! TOWN tAGE @ VALUES o URBAW 3 AGRI- ¢ THOUS-: HIGH- * RAIL~: TOTAL :
! $Z0MEs 1935 +CULTURE: TRIAL ¢ WAY 3 BOAD ¢ ‘ ¢
: {1} i (2): {37+ (4] : (5) ¢ (B} ¢ {7y : (8] :+ (8]
SWLLMI NETON +18m218 ;$G0,0GO:$ - im o= 33130,000:5 «  t3 190,000:
sWILMENGTON v 3 : 69,500 18,406: 10,0003 278,500: -~ @ 376,400:
:.I'!'!.llill_oiilDOOl.il‘-.o-cptuuI.tl.i!lclv.l‘.'li.i.vl...OQ.'I!.‘!‘.t..h.lll..llllooc!.t.o.".‘.:
t WilMlueToN, TOTALS : 1 2,628,898:128,5001 18,400 10,0003 408,500: - ¢ 566,400
H . 3 H : : H H : : H
WIKDHAM t12-4A1 : : & - 3 37,000: -~ ¢ 37,0001
SWLHDHAM HE ) ! t - 3 400 28,500; - @ 23,0003
T T T I Y
1 WinoHat, Totats H T 198,125 . 1 = 3 40Us  65,500: - ¢ 65,900
H H : : : H ; : : :
$W1HDSOR T C=3 H 06: - ¢+ - 1 -t o= 7002
sWluDSoR ko v 2,000 4,600: 1,000 8,400: -~ ¢ 16,000:
R R R NI IO O O T TP T
1 Wtmpsos, ToTaLs : t 4,008,293: 2,700: 4,600: 1,000: 8,400: ~ ¢ 16,70C:
tWOOBFORD Tk ot 227,124: =~ 1 = ot o~ ot 19,3003 -~ e 19,300
sHOODBTOCK toOwlt oo~ 1 = 130,500 1 =t 30,5000
WooRSTOCK HEE ] i o= ¢ 10,500 o~ 3 25,000 - ¢ 35,500
+ WOODSTOCK, TOTALS : 1 2,668,143y - 1 10,800 30,500: 25,000 « ¢ 66,0002
t_ ESTIMATED MISGELLAMEOUS vk 2 = . 6,900 BOC:  61,000% 6,600:  75,300:

GRARD TOTAL 95,474,653:407,00

—— e

T1857,0001287,00012,830,000105,.03:3,800,0:01

-
egvu PLET (T Ppmpp gty iyt S

+ 1r CoLuMi (2} IDENTIFIES TOWN LOSSES NOT SURJECT TO CONTROL BY STUD/ED RESERVOIR PLANSe HNUMBERS
AB0 LEYTERS I8 COLUMN REFER TO DAMAGE ZONES GESCRIREDR 18 TaBLE X1V,
w+ MO INVESTIGATION,
CoLuMt {3) GIVES TOTAL ASSESSED VALUATIONS FOR TOWHS, THKEN FROM "1935 GRAxD LisT VALUE" FROM
"1936 VERMONT YEAR BOOK."
CoLUMN (4) INCLUDES RESIDENTIAL, COMMERCIAL AND PUBLIC.
GoLumy (6) I1HCLUDES UTILITY.

- L5 -



TABLE X1

QIRECT FLOOD LOSSES = COMNEGTICUT RIVER WATCRSHED w» 1938 FLOOD

STATE Of HEW HAMPSHIRE

SUMMARY OF [DJRECT LGSSES AND ASSESSER YALUATIONS

OF TOWHS SUsTAlitrs LOSSES.

lesrinsresevecasprrnansatstaten

t BETHLEMEM, TOTALS

: sUAMwr  ASSESSED ¢ DIRECT FLOOU LOSSES »~ SEPTEMBER 1938 :
: TOWN s AGEr  VALUES @ URBAN ¢ AGRI~ i {HDUS~: HIGH- : RAlL-: :
H . 1Z0UE 1935 3 :CULTURE: TRIAL ¢ WAY @ ROAD & TOTAL
: ) 2 s (8) s (4 x (5] v (6] (1 () (8]
3 t T : : Vo s ! :
LACWORTH % 13 355,800:8 - o 4,30015 - 2§ 8,500 - Hew13,200¢
tALSTEAD * 3 761,020~ 1 1,000t ~e ¢ 13,800: . 1 14,5403
s8ATH Gt P 4001
1BATH GeR i : = 1 4,600:r 3,000: 500t 1,100: 5,200
¢ BaT#, TOTALs ' B 923,720 - ¢ 5,000: 3,0U0: 300 1,165 9,600
1BENTOH * % 168,480: =~ ; I S BIoh: - & 1,106
IBETHLEKEM Gob s H 2001 500: - 2 50Ce 300 1,500
1BETHLEHEM dmty o= 1 w1 4,000 1,000r - 3 B,uud:
tBETHLENEM * ¢ ¢ 11,5005 1,500: =~ ¢ 10,000 «~ ¢ 23,000:

e

ICARAAN
ICANAAN

.
seentdrdndsedbovssinsdnanirRaRy

LERN N

¢ Chuwran, Totas :
: :
ICARROLL * 3
$CARROLL 4mX 1
R I IImmMmImInTTTsTTTT
3 GaArroti, TOTALS H
ICHANLESTOWN Cmd s
ICHARLESTOWN * %
L I I
! OCHARLESTOWN, TOTALS 2
TCHESTERFIELD C=b1
tCHESTERFIELD :
:-o-oooo-r-loo--.I-OOOOOOQOQOGD sasse
t CBESTEAFIELD, ToTaLs :
ICLAREMONT Cwd s
SCLAREMONT [BETH
SCLAREMONT 10~8:
SCLAREMONT E

-
LR R N Y RN

2 CLaReMONT, ToTALS

ICOLUMRIA

CORMISH

s e ar ew

:CROYDOR
CROYDON

e 2 s e

WoaLTON
:DuBLIN

.
by

(AR LR E RN R ERE X RRE TN RN LN I WP

Crovoodu, Tovars

[EE RS

46 4P B a8 B S8 wE % $0 &R B8 46 46 8 6 95 %4 mp se sk § 45 46 te we 5 48 ws ba A @ S5 SR U6 S8 & BI 40 S8 42 W e 46 ek w6 64 s 46 4 sa b SF es am s

pry
=
]
o

de ep es AE & wp 48 b =4 TR U ea ey

[EA RN EE RS YRR

3,164,139:

(AR ERY R RN

1,115,520

1,499,475

tskbgrnnan

1,862,505

LA RE RS N RN

1,301,689

4B 40 a me AR %3 me 4 Bh 44 Ay 44 W de se 4= Sb g eb as ke

e ar =2 ae

LER AN ERFE YN ¥

13,091,480:
539,560

529,692

s e w2 wp eF s #s

AR RN F R XTI

439,5
1,856,9

gy
pe

R N Yy R R R L A S R TR N R T R L YR ST Y

1,

15

T00s 2,000y

i

.
H H
: - H
FATM
70T

Baits

4,000

LA AR RSN ER LR RE YN RY ]

1
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3

4y

-
-

-

-

srenans

800 30
180
1508

H
.

- .

.

H
teasseevrben
.

.

-

.

.
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(Continuen)
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TABLE X! (uontinueo)
STATE OF NEW HAMPSHIAE

: +DAM-:  ASSESSED OIRECT FLOOD LOSSES « SEPTEMBER 1938 ¢
3 TOWN thGE ¢ VALUES « URBAW & AGRI= ¢ INOUS~: HIGH~ ¢ RAlLe~: TOTAL =
: tZONE s 1935 sCULTURE: TRIAL :  WAY & ROAD : :
i (1) : (2): 8]+ @) ¢+ 8) - {8) : {7) : (8) 5 f8) ¢
H H H H H H H H : :
1SPRINGFIELD toae 15 419,85Ti8 « s - = 1l 3,000:% - aljws 3,000:
ISTARK dow 342,908: ~« : - 1 - 5,0600: « i1xx 5,000:
:STO0DARD ot 442,578: -~ ¢+ = 1 e 3 2,200 ~ 2,200
!STRATFORC t o 1 1,087,990: 11,0008 « o~ 1 3,200: ~ rx» 4,200:
$SULLY VAN toa ¢ 183,932: .~ 1 =~ 1 = 1 B,000: - @ B,000:
tSUNAPEE ;10~w: T - ; - 100: O I 100:
1SUNAPEE tx t £ 26,0000 ~ ¢ = ¢ 1,000 - & 27,000:
+ SUNAPEE, TOTALS : s 2,143,580: 26,000 - 160 1,000: =~ 3 27,100:
: H : : : : : t : :
$SURRY oy ¥ 362,547t = 3 9w 1 = 3 800: -~ 3 800G
2 H : t : : : H : !
1SWANZEY EELH + 2,000: 15,100: 17,500 2,000 4,000: 40,6002
SSWAHZIEY o 1t P HE S - 8,200; ~ 2 3,200
:'l‘l‘bl."..l.‘..tQl'll".l".!t‘ntl.'ll'f-..l".u‘.0.0l‘utlt.Q..'l.l.l.o.l...l’t!l.."."'.."".:
v Swanzey H + 1,584,938: 2,000% 15,100: 17,500:  10,200: 4,0003 48,800
iTroy ta t 1,049,6M1 - ¢ = Lr o~ 3 12,500: - 3 12,500:
H H : H H H H H H 1
UNETY . 360,280 -~ ¢ - ¢ =~ 7 600 - @ 500
SWALPOLE t C-3: 3,518,168¢ =~ ¢ 3,100: « & 18,500: ~ i 21,500
SWARREN g ¢ 554,824y - ¥ - 3 = 3 2,000 - @ 2,000
tWASHINGTON Ty 8 441,113: 500t ~ ¢ 1,000: 8,000: - ¢+ 10,500
MESTMORELANG : C-b1 T et 400: = ; - 1 o=t 400
SWESTMORELAND LI v 17,0008 1,606: -~ 2,000:14,300 1=+ 18,300
:l‘llll‘l\.ll...ll‘.l...l......ll.l"t.‘.l.l.'.‘ﬁ..-..‘l.‘.‘.ll...lo..lll..’ll.b“IQ‘J‘.OI.I!C.!.I.:
+ WESTMORELAND, TOTALS H : 552,795: 1,000: 1,400: « 2,000:14,300: 18,700
SWIRCHESTER ST {50,400 17,2003 46,900: 1,500 2,500t 118,500:
tWIHCHESTER t14-F1 o= 1 w2 13,000: 3,000: -~ & 2i,000:

SWENCHESTER LI S L S T 7,100: 1,500: 3,600
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* 1N goruMu (2) IDENTIFIES TOoWh LOSSES HOT SUBJEGT TO CONTROL BY STUDIED RESERVOIR PLANS, NUMBERS
AND LETTERS IN COLUMN REFER TO DAMAGE ZONES DESCRIBED IN TARLE X{V.
wx N0 INVESTIGATION.
CoruMti {3) GIVES TOTAL ASSESSED VALUATIONS FOR TOWNS TAKEN FROM REPORT il,H. TAX COMMISSIG! FOA
YEAR OF 1935 wHICH ENCLUDES ALL ASSESSABLE FROPERTY.
CoLuMl (4} {nCLUDES RESIDENTIAL, COMMERGLAL ANP PUBLIC.
Corumt (6) INGLUDES UTILITY.
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TABLE X

H

DIRECT FLOOD LOSSES = COMNETTIOUT RIVER WATERSHED - 1938 FLOOD

STATE OF MASSAGHUSETTS

SUMMARY OF UIRECT LOSSES AND ASSESSED VALUATIOHS
OF TOWNS SuUSTAlMidG LOSSES.

- 5C

t sDAM=3 ASSESSEDL @ OIREGT FLOOU LOSSES - SEPTRMBER 1938 :
$ TOWH tAGE ¢+ VALUES & UHBAN : AGHf< ¢ THOUS~-: HIGH- : BAIL~ ¢ TOTAL 3
: $Z0NEs- 1935 sCULTURE: TRIAL :+ WAY + ROAD ! :
: {1) 3 12): By = (4] =« (5) ¢ (e} : (7)) ¢ (8) {8), 3
: : s : O s : : : :
tAGAWAN t Cm81% 9,736,254:% 29,500:% 6,100:% w 1p 12,000:8 - i 47,600:
tAMHERST t o+ 3 10,744,497 ~ i 9,000: - 3 1,000: - 10,0003
TASHBURNHAM T+t 1,764,207 - o= % - 1 37,300 3,800: 41,200
SASHFIELD i ® 3 1,457,508¢ 3,500 - 3 ~ 3 713,000: - 76,5003
:ATHOL 115 £ = 1+ - : 86,9008 2,000: 22,800: 111,700%
tATHOY 1 15-6" 1 274,900: 32,600: 156,100: 21,000  27,200:  §11,800:
SATHOL 115=F ¢ : - = -t 3,000: - 3,000
sATHOL HEEE N : - 1 = 3 ~ ¢ 50,900 1,200: 58,;100¢
L I R A R PO R S T T T S AT TR S S S T A SR T IR Y I A B A L I I T O R B D
¢ AruoL TOTALS : : 11,806,947¢ 274,900; 32,600: 243,000 76,900: 57,200: 684,600
H H H H s : H i H :
10ARRE 122-414 ! N 1,300 - 3 1,000 2,300:
iBARRE 122wB ¢ :  50,500: 1,400: 105,500: 54,0003 18,000: 228,400
1BARRE I : - 3 2,000r 21,800: 122,50C: - & 146,300:
:' ® ¢ & & & 4 & a & 9 W 4 & & 3 4 [ T T TR T S T BN TR TN TN TR TN RN TN B NN N R BN B NN BN BEY RN Y B I B A
t BARRE TOTALS H + 3,186,361+  50,500: 3,400: 128,600: 176,500: 19,000¢ 378,000¢
H H I : H t ! i s ¢
sBECKHET + 18y : R 100¢ 1002 1,000 1,200
$BEOKET I I - 4 P o= - 1 12,700 - 3 12,7003
HO 9 & & ¢ 5 & 4 % & 8 8 & g ° B OB S * & » & e & ¢ & 8 2 o l ® & & 9 ®F & 3 W & & " F ¥ s @
1+ BECKET ToTaLs ' : 1,121,823: O 1002 12,800; 1,000 13,500
tBELGHERTOWN ;TT-A: ; - 1,960; - 1 - 3 - ; 1,900
{BELCHE RTOWN T : -t e r 18,500¢ 560: 17,000:
390000_03.0,-. pooooon_on-.....c.clo.oa-uqo.onopooo.o-o
+ BELCHERTOWN TOTALS : v 1,573,920 - ¢ 1,900: ~ 1 16,500: 500 18,900:
+BLANDFORD i o+ ¢ 1,300,232: - = 1 ~ ¢ 10,500 - 10,500
1BRINFLELD 218+ 1,100t 3,3008 - i 16,000t = ¢ 20,400
1BRIMFIEWD HI H - 1 - - ¢ 065,300: - 65,300
:. * & €& & » 4 & & » ' L] & 8 B & B % &4 & & 4 8§ & F & 0 5 & 8 g ¢ b P oEE w4 g e b4
¢ BRIMFIELD ToTALS H H 963,058: 1,100 3,300% - ¢ 81,300: - 85,700:
+BA0OKF 1ELD 21-a: 1,417,098: 23,100: 6,8005 8,900 10,000:  1,500: 50,300z
IBUCKLAND 116-¥: 3,096,837: 32,300 =~ ¢ 61,500: 221,000% 51,000: 366,800;
sCHARLEMONT 116=bt 1,204,3582: 39,400: 14,400:; 106,900: 221,800: 70,500: 461,100%
H : : H : : b 5 H t
SCHESTER $18=x12 H 600 ~ ¢ » ¢ 32,000: - 1 32,800:
tCHESTER 118w s 14,000 1,600 6,000¢ 9,700 3,100 34,4003
tCHESTER o8 s - e - 28,800z - 3 28,8001
HEEREEREEEREEEEEEN L R R A N A A I A A A O D D N I R B L L O I O L I 4
: CHESTER TOTALS + 1 1,458,5541 14,600% 1,600t  6,000: 70,500:  3,100:  95,800:
‘CHESTERF LELD 18ey: 680,450 00: -~ :  3,000: 2,0008 -~ s  5,100;
s : H S t H H ' H H
:CHIGOPEE i Cw8: s 245,000: - ¢ 125,000:r 25,000: 5,000 400,000
tCHICOPEE t17=8¢ ¢ 39,000: 14,200: 278,700r 223,200 - ¢ 550,100:
R T R I L LR I R I R A I I I B N A I I T I A I A L
+ CHIGOPEE TotaLs H » 42,446,529 284,000: 14,2003 398,700: 248,200: 5,000:  950,100¢
t i 8 H : : ; H : s
sCOLRAIN 118mx:  1,548,080: 63,800 & 31,70G:  18,100s 500,000 - ¢ 618,600:
ICONWAY + o« ¢ 1,007,778 8,000: 3,600: 69,0002 208,050: - ¢ 288,000:
tCUMMINGTON t18mvy 557,488  14,100: 5003 ~ & 330,400 - 345,000



TABLE Xt (Continves)

STATE OF MASSAGHUSETTS

- 51

2 tDAMw:  ASSESSCO DIRECT FLOQU LOSSES - SEPTEMGER 1938 :
: TOWN tAGE 3 VALUES ¢ URBAN ¢ AGRI~ : THDUS- & HiGH- : RAIL- ¢ TOTAL ¢
H 1ZOME 2 1935 & tCULTURE: TRIAL & WAY ¢ ROAD @ :
: {1) : (2): @] & (@) & (B & (8 & (& (8 —: (9] =
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sEAST BROOKFIELD 2271=A : - 1 1,300 - 4,Lu0t . 48,500: 53,800
tEAST BROGKFIELD I t = ¥ -~ 1 91,500: 15,600: - & 107,500
I T R T S S N S T S N TS S-S R SR S S S O T T T T T T R T R S N T S T
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: H : H 3 H H : : i
tEASTHAMPTON t (=T : - .1 = 1 18,000 2,000: 800y 19,1004
sEASTHAMPTON : e H 5,000%  2,0003 ,outs 54,100¢ 5,060¢ 71,100%
:‘l..ll.....ll.‘l.0.1.......'..'.'..'.‘..l....ll.ll‘.
: EastwanpTon ToTALS s 3 10,457,268: 5,000 2,000:  21,600: 66,]00:  5,500:  90,200:
sERVING 1 15mnt : 400 800: 108,900  23,000: 160,0ud;  288,100:
HAMEL: I B H T L T 3,000 - 3 3,020
:0.'.....'0..'....'000.0.to...a.-ao..t....'...."00l.
t Eavine ToTaLs t + 2,251,699 4503 800s !103,900:  26,000: 160,000:  201,100:
sFLORLIDA 116Uz ' - e 2 « ot 41,000: 9,000 50,000;
tFLOR1OA LI O : I T T - 1 144,000: - 144,000
10 5 & 4 8 0 4 v scu s & 8 8 s 4 o v s 4 s sl w0 4 sle 6% 30 v 2 4 #le & & s 4 8 s s B et s s e w0
FLORIDA ToTALS : + 1,674,958: I - & 185,000: 9,000:  194,00C:
$GARDNER tow 1 24,071,973 - e % -t £1,800:  6,700:  68,500:
$GILL L 935,708: - 3 5001 -t 3,700 - 4,200
:GRANBY ¢t +» ¢ 1,005,790: .~ 3 om0t -2 2,000 -~ irx o 2,000:
tGRANVILLE o+ 2,015,693: - e - 1 4,000 ~ mx 4,000:
JGREENFLELD 16wt i2,700:0 - & 1,700 10,000: - 14,400
tGREENFIELD : CnTs 8,000: -~ ¢ 27,200: - 3 - 35,200
SGREENFIELD Pox g 3 - - 3 - 2 7,50G: - 7,500:
:.'...i’..i'l.“l‘..ll'...l.u'.t!tl..‘l.ll.l..‘..bl..‘ﬁ
-1 Greewflete Tovals B : 28,813,807y 10,700: .~ 1 28,900y 17,500: - 57,1002
sHADLEY 3 CeTe 3,008,785:  80,00121,000: - + 18,0002 8,000 24,0008
CHARDMECK 122-h 1 T T,4001 4,600: 321,8005 79,0003  13,000:  425,900:
tHARDWICK Tox : 680G - 300 6BA,0C0: - 60,9003
; ﬁaaowlcﬁ ToraLs H : 1,833,293 8,000: 4,600: 322,200;7 138%,00c:  13,000:  486,3800:
SHAYFRELD T LmT2 o 85,000:152,000¢ 3,000 20,000 -t 270,086,
SHATFIELD t ox g 3 1,000: 2,000 - 1 18,000 2,000 23,000
:..l..l......‘l..'..I..!...'...l.....'..‘.‘.'..ﬂ...‘.
:  HATFIELD TOTALS : : 2,731,693 96,000:154,0000  3,000:  38,000: 2,000: 283,000
sHawLEY T o+ 2 250,033 2,600% 2,600 B00: 281,000 - : 286,800:
tHEATH t » 1 502,618:  1,000: 5,000: - & 81,000 - 1 87,000:
tHoLYOKE t C=T: 80,093,212: 50,000 «» t 300,000r 14,0005 36,000: 400,000:
tHuaBARDSTON t o+ 781,881: 1,000 - 3 T,5008 79,000 ~ 1 87,500:
H : : : : H : : : :
sHURTEHGTON $18mac : 1,700 400 1,600 248002 500 7,000
tHURTINGTON 318m52 H 3,000 - - ! 5,000: - % 8,000
tHURTINGTON 118wy ? 400: 1,200 . 3,400 -t 5,000¢
tHUNT (HGTON £18ms s 13,200 5003 24,0003 15,000  15,000% 67,700
tHUNT ENGETON 31 8wx2 - I - 8003 - 3 8003
=..."IQ‘.J.C‘.IOC....O.I‘.!IOOCOOC...!‘.!l...Q.'..‘..
¢ HuatiweToH TOTALS H + 1,013,236:  18,300: 2,100: 25,600: 27,000: 15,500: 88,5001
sLeveReTT T ox ! 506,0574 - 1 = 1 500: 4,000 w txx 4,000:
+LOKRGME AD QW t CmB: 13,105,622: 300: 3,000: - 3 200: - 3,500
: : H H H : : : H :



TABLE X1
STATE OF MASSACHUSETTS

{conTinuen)

:..ot..ll-.oc

S 4 & W ¢ F BB B 4 ¥ s sSSP s LSt a ¥ s S

: 10AM-+ ASSESSEL DIRECT FLOGD LOSSES - SEPTEMSER 1038 !
: TOWK $AGE ¢ VALUES + URBAN ¢ AGRIe~ ¢ THUUS~ @ HiGH. @ RAlL~ ¢ TOTAL :
% $Z0HE s 1935 d tCULTURE:  TRIAL ¢ MWAY + ROAD ¢ s
: (L : (2): {3) t {4) = (5] + {6 : {7) 1 (8] ¢ (9 ¢
slypLow =17-B:$ =5 19,5Q0: 3 1,100¢ $ 58,100=$ 54,000:; 10 000-9143;700-
sluptow S 3 S -t 8,000z - i B,000:
HYE TR HE T S PR 3 B e & b ste 8 2 v AtE W BB wts e o ® o &
1 Lublow ToTaLs : t  8,531,082: 19,500: T,100:  58,100: 62,000: 10,000: 156,700:
TMLDOLEFSELD 1 8uiy s e 1 e s “w : = i 5,400t 5,400:
$MIDDLEFIELD $18mx 2 : - 300: - 2 8,500: - :  6,800:
MIDDLEFEELD H * 2 H - H - H - H 12,800: - H 12,800:
$0 4 8 2 0 8 0 ¢ s b HE A T E T E R E I I N s P S
¢ MIBDLEFLELD ToTALS : H 362,749: -1 300 - 8 19,300:  5,400: 25,000:
{MONROE :16-&2 14262,0093 - i = 2,800: 38,0002 - : 38,800
3 H : H H : H : : :
HMonson 121uBy t 28,5002 300 - 5,000 4,200t 38,000:
tMonson I H - 3 = 3 ~-. @ 124,0600: 1,800: 126,400:
e 4 4 4 % 48 e s T R R R s = 5 B F 5 8 & ¢ AT R 4 S PN
: Monson ToTaLS : T 3y70BptT: 28,500 300 - t 129,600: 6,000: 164, 400:
t t H : R 3 t

$MONTAGUE 1154t $ 1,200 -~ 3 - :  18,600: 187,800 207,600'
tMo#TAGUE 3 G=Tt : 6,000: 4,200¢  47,300:  15,000: - s 72,500
:MONTAGUE T o 3 1,000: 1,000 - ! 5,000 = 1ex 7,000
i o v+ ¢ 5 4 8 066 % 00 . s % % moR & ¥ 8 B % % B oY O B R E R E S A BSOS R
¢ MONTAGUE ToTALS : : 10,397,22?: 8,200 §,200: 47,300 38,600¢ 187,800: 287,100-
H H H : : : : H :
tMONTGOMERY $18mb3 H - t = - - 1 10,000 10,000-
tMONTGOMERY I : - f = 3 w t 15,000 «~ 1 15,000
HE ® % ¥ 5 4 & ¢ 9 0 5 * & & 4 ® & 8 € % B & 4 B S8 W B S P e v E T BB P 8 et P EE N &
¢ MONTGOMERY ToTALs t s 301,711 -t = % - 5 15,0001 . 10,000: 25,000:
tNew BRaA{NTREE 120mp 3 : - 1 B,300: - T 24,000 5,000: 35,3002
tNEW BRAINTREE t e : .- I o= 2 » 2 16,500: - : 16,5002
¢ HEW BRAMHTREE TOTALS : 522,956: - 1 B,300s ~ 1 40,500 5,000 51,800-
3 : t : : : : t : :
shEw SALEM t w2 476,257 O A - 1 4,000 - e 4,000:
: : t _ : ] : R s : :
:NORTHAMPTON 1 C-T2 : 57,800 60,000t 129,000: 15,500z T,800: 270,000
iNORTHAMPTON LA t 10,000: 1,000: 25,000:  10,000: v 645,000
:. " & 2 8 e s LI I N RN S L I D D D I I DY B R I R Y D DL B 4 o a ® % & 9 & & 2 o &
¢ NORTHAMPTON TOTALS $ : 28,352,152: 67,600 61,000: 154,000 25,500: 7,900 3$6,000:
tNORTH BROOKFIELD t « 2,266,000 - N - ! 33}300: - t 33,300:
sNORTHFIELD pow o 2,044,050 - R - 3 6,000: - s 6,000:
$0AKHAM O 458,000t = : : - ¢ -Ti,900: 10,000: 87,900:
: : t : H : : : : :
$ORANGE 115601 276,300: 13,4005 373,800: 24,8003 36,200: 724,500:
tORANGE T o+ : - N - 3 22,b00: - ¢ 22,500:
=. LI B A A B B B * 4 * 5 8 & 9 & 2" &2 " 4 o P e * & & & 8 B 8 4 & ® B ¢t 5 b T e s 0
:  DRANGE TOTALS : t 5,257,120: 276,300: 13,400. 373,800: 47,3008 36,200: T47,000:
tPALMER 122«82¢ : 41,200. 29,500: 159,700+ 8,000:  14,300: 252,700:
tPALMER $21-83 t 10,1008 - 2,400: 50,200z 114,000z 1,000: 177,700%
tPALHER ¥ H H - : 1,100 16,800 - - : 17,800:
tPALMER tiTmB s ¢ 151,400: 5,5C0: 75,0008 B,200:  16,000: 256,100:
tPALMER T e : - t 1,000: -~ 3 15,000: - $ 16,000

H PALMER TOTALS

8,564,981 202,700% 39,500

- 52 .

301,7008 145,200 31,3008 720,400z



TABLE X!! {Cowrinuen)

STATE OF MASSACHUSETTS

: 10AM-:  ASSESSED 3 GIRECT FLOOD LOSSES - SEPTEMBER 1038 ?
: TOWN tAGE @ VALUES ¢ URBAN ¢ AGRI~ : INDUS-~ ¢ KIGH= : RA[L- ¢ TOTAL :
3 $ZONE 3 1935 : sCULTUREs  TRIAL 3 WAY : ROAD 3 :
3 (1) $(2) 3 @) ¢ (4 v 5y ¥ {8] = () : (8] _: (9}
+PERY ¢ v g 312,500 - i - b % 1,000 - s& 1,000
IPETERSHAM o r 1,447,000 - 3 H s 42,5001 - % 42,500
tPHILLIPSTON I 401,220 - 1 =% - 2 6,000: 30,000: 36,000:
tROUE $16~us : - 1 - 2 13,000: 48,0600 1,000: 62,000
$ROWE I 3 - : - 1 78,000% - &t 18,000
: RoWE TOTALS st TI8,432: - 1 - 3 13,000: 126,000:  1,000: 140,000:
$ROYALSTON 1500 & = 1 13,500% - ¢ =t = i 13,500
sRovaLsToN +15-£1 H 7,800 - s 95,5003 9,000: 1,800: 1%4,100:
tROYALSTON T H -t e 3 - 3 40,900: - ¢ 40,%00:
: Rovakston ToTaLs : H 856,710: 7,800% 13,500: §5,500;  49,900: 1,800; 168,500
tRussELL +18~R: 5,200 300:  422,100: 3,000:  24,000: 454,600:
tRUSSELL L H - 1 = - 3 4,500:  15,000: 19,500
:OOIQIOOOI. L I D L R D BT R D D R TN Y TR AT TR T R TR Y T T T Y T T 2 I R I T S B N R R ]
3 RUSSELL ToTaLS : T 4,464,82%: 5,200: 300  422,100: 7,500  39,000: 474,100:
sRUTLAND ¢ =3 1,352,257 - ; - ; - ; 5,300; - 5,300;
tSANDISFIELD t16-U2 ; - ; - ; ?00; 4,100: - 4,800;
1SANDISFLELD L] : - 3 = 3 - 3 1,000 - 3 1,000:
HE T S R R T R T R ) L L I T T R T T R T H " B 3 F Y OM N OB S E MRS & E R S E s
t SAWDISFIELD t : 701,124 - e 760 5,100: -t 5,800:
$SAVOY T o+ 327,685 1,000 ~ - ¢ 60,800 - ¢ 01,8002
$SHELBURNE 216y t 24,7008 - ¢ 17,0001 - i 54,000: 95,700
tSHELBURNE 116-x2 . H 7,600 =~ 3 -3 -t w 1 1,600;
o ¢ o ¢ o & v 4 u » R R R R I T R T T T T T T e S S T T |
: SHELBURNE TJOTALS : r o 3,021,212: 32,300: - 17,000: - ¢ 54,000: 103,300:
$SHUTESBURY A 453,636} - 1 = 2 - 1,000: « o1& 1,000
1Soutr Haotey =71 9,033,148:  14,600: -~ - % 4003 - 1 15,000:
+SOUTHAMPTON ¢ o« v 1,006,746 - 1 e -t 5003 - zex 500:
1S50UTHWICK T e 2,250,833: 2,000 -~ 4,500 2,500 - iwx 3,000
$SPENCER 121=Az H - 1 700 - ¢ - - 1 700:
+t3PENCER I - 3 = 3 - 3 25,200: 2,000 27,200:
:Il.ll...l'.'."'.I.llll.l. 'l.."‘.l'....'lll.".ll.:
: SPENCER TOTALS 4,539,024 - 7002 -t 25,200: 2,000: 27,900:
$SPRINGFIELD t17-82 H - 5 e 59,000:  G8,000: - 3 127,000
:SPRINGFIELD 1 =83 : 305,000: -~ & 200,000: 50,0600: 5,000: 560,000:

SPRIKRGFIELD ToTaLS : + 306,672,869: 305,000: -~ 3 259,000: 118,000: 5,000; 687,000:
1SURBERLAND ' G=7: 1,210,785: 1,500; 62,000; - ; 2,500 - 66,000:
tTEMPLETON 115-x1 : 38,800; 5,800; 229,200; 165,300: 165,200: 544,300
sTEMPLEYON » 3 H I - 1 109,900: 124,300: 234,200:

tTOLLAHD

TEMPLETON TOTALS

> a4 s

119-u

3,306,220

ve #4 we oe

38,800:

402,469: 10,000;

H

- B3 -

5,800

;229,200

-

o e

[V IY

215,260:

16,300+

259,500

-

: 778,5003

26,3002

as sa s



TABLE X1l {tontinueo)

STATE OF MASSAGHUSETTS

H DAM-: ASSESSED ¢ UIRECT FLOOu LOSSES - SEPTEMBER 1938 :
: TOWN ABE = VALUES & URBAY ¢ AGRI- : INDUS~ @ HIGH~ ¢ RAIL- & TOTAL &
3 : ZONE : 1935 H sCULTURE:  TRIAL ¢ WAY & ROAD 3 3
: () {2): (8) o+ (&) + (8} ¢« {6) = {r] '+ {8) : (9) %
1WAAE 2.8 1§ 327,000:%32,000:%  315,100:% 130,800:% 116,200:% 922,100
IWARE LI H 8,400: 2,000: -t 23,200: - 33,6003
t WARE ToTaLs :  5,421,078; 335,400: 34,000:  316,100: 154,000: 13G,200:  955,700:
{WARREN 21-83 : 6,6001 4,100; 59,800+ 40,100+  10,000: 120,600:
SWARREN * 2 : 4,000: - @ - 3 56,300: -t 60,306

.
L L I T T R T R L I S T R R I L L T Y R T N T T T T S T R S R L T S

¢+ WaRREN TOTALS H i 2,589,728 10,6G0: 4,100 59,800:  96,400: 10,000:  180,900:
TWARWI CK s e i 382,068: - i - & -+ 6,000t - = 6,000:
SWENDELL 115aah T - - -+ - i 6,700:  6,700:
SWENDELL $15-4% H 1,300: 400:  193,000: ~ ot 179,600: 374,300:
'WENDELL I 3 I T - 9,200: - 1 5,200
: WENDELL TOTALS : ¢ 1,014,%41:  1,300:  400: 193,000:  9,200: 186,300: 390,200
IWASHINGTON HE ; 292,190; - - ; - ; 2,500; - ;*w 2,500:
{WEST BROOKFIELD 121m4 : 500: 5,?00; 1,200% - 7,500 14,900:
tWEST BROOKFIELD 1218 H ~ ¢ 1,400: -4 - 1 -1 1,400z
$WEST BROOKFIELD ey : - 1 200 - 3 47,900: - 48,1003
HE I T I T R R T R T L T T T T S S I
: WEST BROOKFIELD ToTALs ¢ 1,470,146 500: T7,300: 1,200:  47,900: 7,500 64,4001
WESTFIELD :18-83 : 114,300¢ 10,000 5,500:  25,100: - 155,600:
MWESTFLELD 118-c2 % 6,100t 17,000: ~ ot 18,300y -1 41,4002
:-0300--0.0;-.;--uo--o--oaco-o-c-a--,-------.on-out---o
: WESTFIELD ToTALs : + 19,874,158: 120,400: 27,000: 5,600: 43,4002 - r  196,400:
IWESTHAMPTON t s 411,400 -t =t - 1 1,000; - 1% 1,000
WEST SPRINGFIELD t 0-8: * 115,000: 55,000: -~ 1 30,000: - 1 200,000:
WEST SPRINGFIELD 118=g2 : 4,500 - @ 1,200 3,200: 1,160: 10,000z
$ WEST SPRINGFIELD TQTALS ¢ t 20,244,480 119,500¢ 55,000: 1,200 33,200: 1,100 210,000:
WHATELY s+ C=T: 1,153,881: ~ 3 40,000: - 2,000 - 1 42,000
sWILBRAHAM 1i7=-81 H 4002 200:  142,700¢ 2$Q,000; - 3 343,300:
Wi LBRAHAM v H - 3 = 4,000 500: -3 4,500
3 WILBRAHAM ToTALS : : 3,109,577: 400z 200:  146,700: 200,500 ~ i 337,800:
WENCHENDON 115-c: 20,7005 8,500: 59,000: 36,1002 12,6008 136,900
HWINGHENDOK :15-03 : 100: 900: . - 3,900: -z 4,900:
tWINCHENDON N H 2,900: 200 1,500:  86,000:  38,100:  128,700:
: WINCHENDON TOTALS ¢ :  5,741,929: 23,700 : 9,600: 60,500: 126,0006: 50,700: 270,500:
SWIHOSOR ¢ w:  504,895: - i - -t 14,500; - :  14,500:
SWORTH I NGTON 118y Co- - -+ 1,000: - o+ 1,000%
SWORTHINGTON +18-x3 : - : 100 - 1,600 - 3 1,700:
PWORTRINGTON, |t . e e T Wi eme e o, 339003 e L g, 28,508
! WORTHINGTON TOTALS : s 671,190 - v 100 - ot 26,100 - % 26,200z
SESTIMATED MPSCELLAREOUS  ° i 10,200 ¢ 8Co? 19,8008  10,700¢ . 3 41,5Q9i
; GRAND TOTAL . . 772,429,395:2,?77,006f905,ooﬁf'4,?35,000=5,508,00@21,628,000;15,553,066?

+ |4 coluMN {2) ICEWTIFIES TOWSE LOGSSES KOT SUBJECT TO GONTROL BY STUDLED RESERVOIR FLANS. NUMBERS AND
LETTERS [N COLUMH REFER TO DAMAGE ZONES DESCRIBED 1IN TabLf XiV.
¢ NO (MYESTIGATIONK.
goLunti {3) GIVES TOTAL ASSESSED VALUATIONS FOR TOWNS TAKEN FROM MANUAL OF THE GENERAL COURT, 19351936
(STATE OF MASSACHUSETTS),
COLUMMN E4; LNGLUBES RESIDENTIAL, COMMERGIAL AND PUBLIG.
coLbra (6) INGLUDES UTILITY.

- 5L -



TAULE Xi11

DIRECT FLOOD LOSSES e COMMEGTICUT RIVER WATERSHED 1938 FLO09
STATE OF CONNECTIGUT

SUMMARY OF LIRECT LOSSES AND ASSESSED VALUATIONS
OF TOWNS SUSTAINinG LOSSES.

3 ‘ s0AM=1 ASSESSED BIRECT FLOOL LOSSES w SEPTEMBER 1933 !
: TOWN sAGE 1 VALUES : URGAN & AGRI- @ T{OUS=: HIGH- ¢ RAil-: TOFAL ¢
: .ZOIE' 1935 :CULTURE: TRIAL ¢ WAY 3 ROAL ¢ : :
: . (2) B+ M+ ) 76y « (7} « (8 : (8, ¢
:Avon -19-x-w 3,378,731:% 900 $19,800.w - :$ - # - g 20,700:
A +19-v3 D 8,6000 ~ 16,0000 11,000f - 35,600+
:BARKHAMSTED 119my: : 600: -~ 5003 - 1 = 1 1,100:
tBARKHAMSTED t o P 2,000 ~ oz 2,0003
t BARKHAMSTED TOTALS : : 1,140, 873' 9,200: -~ ! 16,5001 13,oun - 38,700:
tBRISTOL . %k 4 51,064,425. - 1 e 1 e % 5,?00: - 4 5,700:
sBUBLINETON 11943 t 8,800 ~ ¢ o~ @ = N 8,900¢
tBURLINGTON : : O N S 7,000: ~ 7,000:
HP R T R T I T T T T T T T T o T A A R ]
1 BUARLINGTON TOTALS : 3 989,465: 8,900: - ¢« ¢ 12,700y -~ ¢ 15,900:
1CANTOR 119-u: : 14,000 9,600: 44,000: 98,500: -~ & 166,100
tUANTON T gt $ 0w 1 w1 w3 15,000: - 3 15,000:
T T R I S I I T S T T T T T T TP I « & " s =2 e s v & & 8 & & 3
s Canton ToTars : t 3,373,178: 14,000: 9,600: 44, 000. 113,500: =~ @ 181,100:
{CHESTER 10-101 1,403,003: ~ : 800 = 008 7003k 2,200:
1COLEBROOK 218wy s ; 37,400 - 3 : 8,700 -~ 1 47,100
tJOLERROCK 11972 HEE 800: s - - 3 8003
:.l.'.'.".lii.....‘1‘..‘00!.OQOOQQQC'OCIIl!"""‘
: COLEBROOK TOTALS : r 1,289,075: 37,400 800 - & 8,700 ~ ¢ 47,800:
$CROMWELL 10-~10%  3,703,454: 30,000: 55,000z 17,000: 8,800: 500: 112,300:
t : H : H : s : : H
sEAST GRARBY fow HEEE I A 3,000y - 3,000:
1EAST GRANBY t19=x2 : 500: 1,500: 800: w0t e 2,800
:l'l‘!!ltlil.ll.tbtill'.I.I.OllltvllvlcovciiotlDC.I-
+ EAST GRANBY TOTALS : : 1,789,043. 500- 1, 500- 800+ 3,000 ~ 5,800
tEAST HaDDAM :c-101 2 17, 000 15, 000- 5,0002 41,0008 - : 4a,ooo§
tEAST HADDAM g + 2,000: 2,000: 15,000: B,000: =~ =% 24,000:
|.'Ill‘I..I-'l'..‘.'..l..".ll.'....'.l.'..“..l.l.
1 EasY Hapoam ToTais : T 2,874,080: 15,000: 17,000: 20,000: 16,006: -~ ¢ 72,000:
;EAST HAMPTON IR R T 1,000: 11,000; - 12,0060z
1EAST HA PTON sum10: G o~ 500 - . 2,800 - tww ,300-
- T A T I T T I O A R R T I T T T R B T

s East HAMPTON ToOTALS ' 3, 4,268- -t 500' '1,000. 13, 800 - 1 15, 300

+EAST HARTEORD
sEAST HARTFORD

e + ¢ & % & » o 8 » ¢ 8 g @

526 200 40, 200 280, 600 41, 900 3,300: **897,200'
: 60,000 1,000: 25,000' 25 009 - ¢ 111,000:

c
* % i
=

e we = -

2+ EasT HarTFoRD TOTALS + 35,659,887:586, 200: 41,200z 305,u00. 66,9002 8,300:1,008,200:
;EAST WiNDSOR < : 24,300 18, 000- 4, 000' 4,3001 ~ ¥+ 43,800:
sEAST Winpson % 3 1 5,000 2,000 ~ 1 18,0003 -~ 1= 25,000:
:...li‘...-!'-co * * 2 F a2 1 s ¥ * ¢ 3w & 4 4 & N 9 & 4 + 3 % 5 ¥ + * 8 2 ¥ g & B

a4 e wr e we 4 ap ws s s

i E&ST Windson TOTALS : 4,156,915: 29,3003 18,0008 4,000t 22,300t ~ :  73,600:

- 55 -



TABLE X111 {Coutinuzn)
STATE OF CONNECTICUT

: 20AF~: ASSESSED 3 TREGT FLO0G LUSEES = SEFTENSER 1936 ¢
: TOWN tAGE 1 VALUES 1 URBAN & AGRI~ 3 [HOUS-: HiGH~ :RAIL- @ TOTAL :
4 120k . 1935 ¢ sCULTURE: TRIAL @ WAY sROAD 3 :
: (1] (2] s B . &Vt 5 + (6] v (n) T (ey = (9 =z
{ENFIELD fow W ow B o= i3 = R T,00085 = te 57,0000
tENFIELD ¢ w0t 3 1,400: 2,000 2,000: 6,000 1,000+ 12,400¢
t ERFIiELD ToTaLs : + 19,374,633; 1,;00: 2,060 2,000:  13,000: 1,00G6:  19,400:
$ESSEX ¢ e §O5,0000 - i = i 1,0008 - e 6,000:
tESsEX 10n10 : 1,000 3 26,5003 - 1 = kw 27,000
I TR T R T T N S L T R R S T T ST T TR S S S SR S T T T R
: ESSEX TOTALS t ot 4,098,693: 6,000: - : 26,500:  1,000: - @ 33,500:
+FARMINGTOW 2191 : 47,4001 8,000; 44,6005 - :23,008: 123,000;
sFARMINGTON $19ax2 ¢ 8,700% 12,900 300: - ot = 21,800
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high-t;pe ferm land, were flooded, Existing levees slong the Mill River
at Northempton were sandbagped to protect successfully e portion of the
town, but other unprotected areas, including epproximately 70 dwellings,
750 acres of cultivated land, a few industries, feir grounds, end an air-
port, were flecoded. Holyoke sustained only moderate damege. The rail-
road right-of-way et the west abutment of Folyoke Dem was sendbegged to
prevent overflow of the canel system into the city. The local "Soringdale"
levee, south of the city, geve vrotection, slthough seepege through and
under the eerth embankment was so great thet the pumping ststion could
not evecuste the water end caused sewer back-up te flocd besements and
low-lying eareas. The levee is poorly constructed, snd the foundstion
consists of fine sand iﬁ a loose state of comnaction, making the levee
unrelieble &s protection for the sres. Loecsl levees et Chicopee were
overtopped by several feet, resulting in the inundation of a lerge resi-
dential snd industrial area which includes approximately 200 homes, 6
industries, 2 power stations, and a number of commercisl establishments.
Above the North End Bridge of Springfield, the Brightwood ares was pro-
tected by & locel levee which had been raised after the 1936 flood, el-
though several hundred dwellings had been evacuated and preceutions fteken
by the importent ipndustries in the aree in anticipetion of failure of the
levee. The south end of the city was flooded, much as in 19%6, and lerge
commercial snd residentisl eress, including 80) houses, were inundsted.
The mein center of West Soringfield, where direct losses of %3%,005,000
had been sustained in 1936, wes vrotected by vartislly completed levees,
elthough extensive seepage along with a vartial breek very nesrly inun-
dated the ares, Approximately 30 houses and 640 scres of mer¥et garden
land were flooded in the Riverdale ares of ™est Springfield, which remeins
without protection. In Connecticut, Hartford sustained large losses,

although not so great es in 1936, beceuse the area south of the Park
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River remained protected by the partially enlargedClark and Colt Dikes
supplemented by sand bags. Direct losses in Hartford totaled approximately
$1,200,000, compared with 37,860,000 in 1936 when the crest was 2—1/2 feet
higher. East Hartford, Portland, and Fiddletown and the other tovms in
Comnecticut suffered considerably, and sustained losses similar to those
of 1935, Although the flood crested only a Tew feet below that of 1936,
damage in the seven major damnge centers of Massachusetts and Connecticut
totaled approximately 51,000,000 in 1938; compared with $19,000,000 in
1936, The lesscr domage in 1938 is partly due to the differcnce of two

to threc feet in flood stage, but principally due to: (1) savings of
approximately $6,000,000 by leveos portly completed by the U, S. Engineer
Departmcant, (2) improved flood warnings snd cmergency protcetive measurcs,
and (%) abscnce of ice.

2. UPPER TRIBUTARY STRFAMS. = The flood of September 1938 was not

of particular importance on tributary strcams chove White River Junction,
Vermont. On thc Passumpsic, Stevens, Wells, Waits, ond Ompompanoosuc
Rivers in Vermont, crcst stages wore many fect helow the record stages

of 1927, wnd gonerally somewhet below tho 19%6 stoage. Damage reported
was chicfly to highways and erop lands., On the Ammoncosue and on the
other tributary streams in upper FNow Hempshire, stages were also below
those of 1927, and cbout the same as those of 1936, Damoage wos cons
siderably less than in 1936, boeausc bridecs and roads affocted in 1936
wore considerably improved in making repairs, and bcecause no icc was in
the rivers. In the Ammonoosue River Basin direct losses of 1938 totaled
56L,,000, with principal damage ogeurring in Franconia, Littloton, Lisbon,
and Wﬁodsvillo.

L. WHITE RIVER, VERVOET. - The flood of 1938 cqualled the f£lood

of 1927 ncar the headwoters of the White River, but in the lower vallcey

it was 10 to 12 feot below the crost of 1927 and scveral feet below the
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crest of 1936, Direct losses totaled approximetely $%08,000, Damege wes
not so severe as might be expected from the msgnitude of the flood, nor
wes there any loss of life in 1938, although 9 lives had been lost in
the flood of 1927, and 2 lives lost in the flood of 19%6. Yein highways
were washed out in seversl places and remsined closed for a week, end rail-
roed service wes susvended 4 days. The villeges of Rethel end Rendolph
were the major centers of damege. RBethel, locnted et the confluence of
the Third Branch with the meln river, sustsined direct losses of only
$68,000, in contrast to losses of sporoximetely $1,000,000 experienced

in 1927. 4#lthough the business district of Reandolph is located high
abovelAyers Brook and the Third Branch, a low recidentisl aree of twenty
houses wos flooded. Small losses were sustsined in the viecinity of
Gaysville, where washout of & portion of the village center in 1927 had
resulted in damage of over $400,000. There were 1o substantiel losses

in 1938 on the lower White River.

5. MASCOMA RIVFR, NEW HAMPSHIRE, - The flood of September 1938

was about equal to the flood of 1927 and was slightly smaller then the
record flood of Merch 19%6. UDirect losses for the flood of 1933 totaled
$56,600, The flood damsged ebout 66 houses, &y commercisl establish-
ments, 6 industries, and 2 power utilities. Railroed and main highweys
were closed for & very few days, due to flooding end weshout. The
principal losses occurred te houses, stores, and industries at Lebanon.
A serlous overflow and washout in the town was nrevented by sandbag
protection.

6. OTTAUCUECHEE RIVER, VERMONT. - The flood of September 1938

was the mejor flood of record on the Ottauquechee‘Rrvér, although it
caused less damage than the flood of November 1927, due mainly to the
fact that highway losses were reduced by improvements in the location
end construction of highways aﬁd bridges after 1927. Totel direct

losses amounted to $280,000, compared with $53%2,000 in 1927. Considersble
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demsge to bridges on small stresms occurred in 193%8; 35 structures were
reported as destroyed by the high water, Most of the valley suffered
loss of the regular power and water suponly for periods verying from one
to three weeks. Damege on the main riﬁer wag distributed equelly emong
the villages of Bridgewester, West Woodstock, and Quechee. In each of
theee localities the principsl industry susteined much of the losses,
and demege to highweys snd s feﬁ dwellings meke up the remainder,

T SUGAR RIVER, NEW BAMPSHIRE, - The flood of 1938 was neerly

equal to the record flood of 1936, but losses were considersbly less,

due to individusl protective meesures and imnroved repeir of highw&ys

efter 19%26, Direct losses toteled sporoximately 440,000, with principel
losses occurring at Newpcort and Claremont, and to cotteges on Leske Sunapee.
tbout 114 homes, 23 stores, and 12 indusiries, and 95 scres of culti-
vated land were flooded.

8. BLACK RIVER, VERMONT. ~ The flood of September 1938 caused

damege of #3398,000, and exceeded by spproximetely one foot the flood of
1527 which had ceused direct losses of $716,000., The smeller losses in
1938 ere due to the fact that much of the urban damage of 1927 was caused
by destruction of property, ss in the washout of dwellings along the main
street et Covendish Gorge. The towns of Ludlow snd Springfield were the
me jor centers of damege in 19%8, At Ludlow, Vermont, 150 houses, 30 stores,
and 5 woolen and other mills were demsged by the Fleck River and Jewell
Brook, and direct losses of $2@h,200 were sugteined, The industries of
Springfield, Vermont, sre loceted directly on the benks of the river.
These industries sustained damage in 19%8, with the excention of one plent
which built e flood wall after the floed of 1927, About ljQ houses engd
stores in Springfield were salso affected, although the main residential

section is loceted high above the river.



9. WEST RIVER, VERMONT. - Direct losses of 1938 toteled $823%,000,

of which epproximstely $688,000 damege was to highweys. The perk ex-
ceeded the crests of 1927 and 1936 by 2 to /. feet., No lives were lost
due to this flood, although there was one lost in the flood of 1936, The
basin is lergely rural in cherscter, with no important industrisl de-
velopments, although 9 lumber mills, » power station, and 90 houses end
stores were demaged., Highway trevel wes disrupted for a long period by
the wrecking of spproximetely 70 bridges and washout of several miles of
rondwey. The communities most severely demsged were the villeges of
South Londonderry, Londonderry, and Weston. The villrge of.Weston susg-
teincd considersble demege s it is loceted ot one level. 4n sres in-
cluding 60 houses, a hotel, snd & lumber olont wes flooded 6 feet deev
when e mill dem and concrete bridge were wrecked., At Londonderry snd
South Londonderry, smeller residentiael end commerciel grouns sond g few
industries were demeged. Other villeges on smell streems sustained con-
siderable demege. Thesc include the villages of South Newfaneland Fast
Dover on the Rock River, the village of Newfene on Werdsboro Brook, "ecset
Townshend on Tennery Broock, snd the villoge of Jemeice on Bsll Mountein
Brook.

10, ASHUELOT RIVER, NE® HAMPSHIRE. -~ The flood ¢f September 1938

exceeded the previous meximum flood of record, which occurred in Merch
1936, by spproximetely-one foet, TLircet lo¥ses totaled $61%,000., Over
1200 femilies were forced from their houses, snd 150 commerciecl and in-
dustrisl pronerties were demsged. Reilrord snd highwey trevel on the
mein routes thet pssas through the watershed were interrupted for two
wecks., Keene, New Fempshire, is the only large c¢ity in the wetershed
énd wes the principsl center of demege, Keene hes been built on the
neturel flood plein ¢f the river, neer the junction of Mimncwswe Erook,

Qttcr Brook, snd the South Brench, which #11 combine to beck un or over-
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flow the industriel end recidentiel nroverty of the city. Below Keene,
losses oceur ot YWest Swenzcy, w£crc ons industry and severasl houses sand
ferms were affected. The mein commerciesl center, the two main inddstries,
end outlying farm lends in Winchester were severely flooded. Below Win-
chester, demege wes chiefly to ferms and highways. On the minor tribu-

taries and neer the heedwaters demmge was principelly to highweys.

1l. MILLERS RIVER, MASSACHUSETTS. ~ The peek flood stages of

September 1938 were record steges on the Millers River. Previous mexi-
mum stages of March 1936 were exceeded by % to 5 feet. Totel damsge
amounted to 3,728,000 and & loss of one life, compared-with 52,597,000
in 1936. Feilurc of 8 dsms snd flooding or destruction of I power sta-
tions added to the intensity of flood conditions. Seversl miles of mein
highway ond bridges were wrecked. Neerly 1400 femilies were forced from
their homes. Two hundred stores end &0 industriel plents were flooded,
some over the second floor level. Sbove Winchendon snd on the smeller
tributary streems, demage wes princinelly to highweye end railrosads.

A through express trein wes derailed there end perssengers stronded. The
new dems et Vinchendon, built ¢ fter the 1936 flood, suffered no demsage,
but severel industriel buildings below were wrecked, snd piled lumber
wes carried away to #dd to the troubles downstresm, The weter rushed
through the villege of ™rtorville, weshing out the mein strect to 2
depth of two to three feet, flooding ebout 25 houses, and wrecking or
removing from their foundations & or 10 more dwellings, At *inchendon
Springs one hundred femilies evacueted their homes in enticipation of
failure of two large reservoirs when & dam sbutment was partially washed
out. At South Royelston a large wead-working plant wes demeged; the dem
was washed around, gete-house and power stetion were wrecked, portions of
the mein buildings were wrecked, and piled lumber wes wsshed away. Another

mejor demage center wes the Town of Athol, where seven large industriel
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plents sustained heavy losses and a total number of 350 epartment houses,
dwellings, and stores were flooded from 6 to 12 Pfeet deep. The town was
isolated for several days. Direct losses of $68L,600 were sustained in
Athol. Orenge was another mejor center of demege with direct lossss of
%7&#,000. About 15 industrial plants and 550 houses snd stores were
fiooded, several being washed completely awey. Below Orange the flood
wrecked a large dem and power station at Wendell Depot, and a smaller
stetion at Erving., Meny other industries end farm lands were also dam-

aged,

12, DEERFIELD RIVER, VERMQNT AND MASSACBUSETTS. - Direct losses of
8,,108,000 and a loss of one life resulted from the flood of September
1938 in the Deerfield River Basin, The peak stage exceeded the crest
stage of 1936 by approximately 5 feet and exceeded that of 1927 by an even
greater amount. Discharge and damage were particularly great on the un-
controlled. tributaries, the North River, North Branch, Cold River, Chickley
River, Avery Brook, Clesson Brook, and South River. Highway demage was
most important, although many of the losses would net recur in a similer
flood. More than 110 bridges were washed out or wrecked. Most highways
and roilronds were closed for a week to ten days, and some highweys were
not reopened until the following swmer. Approximately L70 houses and
stores, and 20 industrial or wtility plents were flooded, On the Deer-
field River there wos substential contro; by the storage reservoirs of
the New Englend Power Association until the arest reached Charlemont,
Mossachusetts, where high tributary inflow combined with fleoating debris
to coause direet losses of $L61,000 within that town., Stepges and demage
dovmstreom in Shelburne and Buckland were increased by failure of the
forebay ot the New England Power No. L Dam. Domage %o cultivated land
was most important in the lower wntershed, where the river wvelley is
not so deep and nerrow as in the upper basin. Several large toboeco

farms in the lower valley were flooded ond eroded. The tobacco had ol-
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ready been harvested and stored in drying sheds., Three drying sheds

were washed out, On the North Branch of the Deerfield River above
Harriman Reservoir, Wilmington and Dover, Vermont, together sustained
damage of $196,000 to houses and stores in the villege centers and to
village streets and state highways. The Cold River entirely wgéﬂed cut
approximately six miles of the Mohawk Trail, which follows up the river
and passcs into New York State. Approximately eight months were required
before repairs could be completed on this main highwey to enable it to

be reopened to traffic. The Chickley River also caused extreme highway
damage, washing out 18 bridges on local roads and contributing considerable
debris to the main streamm. The North River caused direct losses of ap-
proximately $1,000,000, principally to four lerge mills, 72 housces, and
highweys in Colrein, Messachusetts, and to highways, dwellings, and farms
in Jacksonville and Halifex, Vermont. The South River, which 1ius wholly
in the Town of Conway, Massachusetts, and flows through undeveloped coun-~
try near the mouth of the Decrfield, wrocked 36 bridges on local roads.

13, CHICOPEE RIVER, MASSACHUSETTS. - Flood losses in the¢ Chicopee

River Watershed are discussed in Paragroph 65b of the Report.

1L, WESTFIELD RIVER, MASSACHUSETTS. - The flood of September 1938

equalled the great flcod of December 1878, and exceeded by a wide margin
the flood of 1936, and also the flood of 1927 which had caused a loss of

six lives. Direct losses of 1938 totaled $1,341,000, Demape to highways
and railroads was most severe, Eighty-six bridges were damaged and many of
the smaller structures were washed out. Reilroad and highway traffic on the
mein routes between Boston and Albeny was interrupted for one week, while
less importent routes remained closed for a longef period. Approximetely
3,000 people evacuated their homes, although only 510 houses were damaged.
Fourteen industrisl plants and sbout 100 commereisl units were demaged.

On the upper Westfield River sbove Knightville, the town of Cummington
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sustainod domnge amounting to $355,000 from oxtremely sevoreo demoge to
highways, bridges, and to a few houses and stores. Below Knightville,
industrial and residential losses became more important, in the towns of
Russell and Westfield. Washouts occurred around the dams of the Strath-
morse Paper Company and Westfield River Paper Company in the town of Rus-
sell, where buildings, stock, and equipment were dameged, and a water
main was severed. The large commercial and residential center of West-
field remained partially protected by a local levee built subseguent to
the flood of 1878: although the lower area, which includes about 250 homes
and Q few stores, was flooded by washout of one section of the levee and
back-up around the lower end. The West Branch caused congiderable loss,
although demege was not so severe as in 1927 when several important dems
were washed out. There were large washouts of railroads and highwoys

on the West Branch and water mains were severed at Chéster and at BHunting-
ton. In Chester a group of 83 houses and stores and two mills were flooded.
The business center of Huntington, which is located at the lower end of
the West Branch, was flooded, and L6 houses and storcs and onc mill were
demaged.

15. FARMINGTON RIVER, MASSACHUSETTS. - The flood of September 1938

wes the maximum of record for it exceeded the flood of 1927 by 1 to 2 feet,
snd that of 1936 by 2 to 6 feet. Direct losses were $1,254,000 and the

loss of two lives. A considerable portion of the watershed is devoted to
agriculture. Approximately 2650 acres of tobacco and other rich farm lands
were flooded and severely damaged by erosion end deposits of silt and grav-
el. Fourteen industrial plants axd 55 commercial establishments were

flooded and damaged. Approximately 620 families were forced to leave their
homes and others were endangered by pollution of wells. Four highway bridges
were destroyed and meny sections of railroads, highways, and city streets

were washed out. In Massachusetts at the headwaters of the Farmington
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River, water flowed down through the main street in the villege of. New
Boston, wrecking several buildings end demeging about 12 houses and a
few commercial establishments., One man wes drowned in this vicinity.
At the village of Colebrook River in Comnectiéut, two bridges and four
houses were weshed out, the msin street was eroded to a depth of six
feet, and 20 houses were bedly domeged. In the town of New Hertford,
one residential group of 60 houses was flooded up to 10 feet deep end
some were moved from their foundetions, while two lerge industrics also
sustalined severe damoge., Direct losses in New Hertford toteled %152,000.
Other industriel snd commercisl groups were flooded et Collinsville  and
Unionjille. Along the lower river, rich tobreco end other farm lands
were flooded and the grounds snud cultiveted fields of two vrivete schools
wefe damaged. Besides the physicel damsge to crops and lends, which meke
up one-third of the direct losses in this watershed, owners of land leased
out to tobaeco compenies have had leases termineted, rents reduced, and
have been forced to grow less wealusble crops. There was no importent
demage on the East Brench of the Farmington River, which is controlled
for weter supply., The $till end Med Rivers, which combine end join the
Fermington River severel miles below the Mossachusetts-Connecticut Stete
line, caused direct losses of '§76,000 in the City of Winsted, Connccticut.
Losses in Winsted are discussed in Paresgreoh 58 of the Repcrt.

Direct Losses - Bencfits

16. DEFINITION, - Direct losses ere the physicr} damsge to property

snd goods, measured by the present-dey cost of reprir or the renlrcement
in kind, end the cost of clearnup and moving geods. Direct losgses are
divided into types, follows:

Residentisl. ~ Losses to homes end human hebitetions,
other then farm buildings, including furnishings.

Commereial, - Demnge to buildings, fixtures, stock, snd mer-
chandise in commerciel esteblishments not engaged in menufecture,
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Industrisl. - Demege to »1l menufecturin~ developments,
buildings, machinery, snd stock.

Utility. - Losses to all public or nrivete utilitics, other

than Teilroed. '

Reilrosd. ~ Losses to treck,structures, right-of-way, goods
in trensit or stored at terminals, sunplies, ocnd equipment.

Agricultural. - Losses to form houses, lsnd, and live stock,
end physicel damege to stending or harvested crops.

Publics - Losses to govermment-opersted utilities, #nd to
public and semi-public buildings snd institutions.

17. COLLECTION OF BASIC DATA., -~ Losses of record form the basic

dets for the determinstion of averrge enmuel flood losses. The losses

of the flood of September 1938 rre described ebove., The flood of Merch
1926 ceused demege totoling $34,500,000, while the flood of November

1927 resulted in demege of 15,526,000, 'These losses ere sumncrized

in Teble I of the Report, and ere described in further detell in the
Report on Survey end Comprechensive Plen for Flood Control of the Cone
neeticut River, published in House Document 455, Seventy-fifth Congress,
second sassion. Losses from ench of these floods, onrtleulerly those of
19%6 end 1938, were besed upon field investigetion by competent sppraisors
who made preliminery estimctes of flood demage immédietely after the
floods ond compiled finel estimates within the cnsuing yecr, after thorough
field investigation and anpreisel of the mojor items of loss combined with
informetion obtained from stete snd loecel sgeneics, The eppreiscls of
flood damege were made with the object of determining:

a. Fxperienced direct losses, excluding importent items of
betterment.

b, Recurring losses, or enticipeted future losses from
floods similer to those of 1927, 19%46, snd 19%8.

¢+ Reletionship between stege of the river ond recurring
domege, from the strge of zero drmrge to the stoge of
the meximum predicted flood.

The field investigetions rlso covered indlrcet snd deprecistion losses

which ere described in more deteil leter,
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18. RECURRING LOSSES. - To provide the direct basis for estimeting

the floed losses which would be prevented by proposcd messures, recurring
losses were computed from dete on the losses of 1936 rnd 1938, or of 1927
wherever they were the upper limit of known demage. Jlosses which ere
~clesrly non-recurring by reesson of sltered usege or ebendonment were
eliminated., The cenvess of IOSSQSVWES me de bv demege zones, In esch
demege zone e definite reference geoge with a good stage-discherge rela-
tion served es en index to steges throughout the reach., The demege zones
ere described in Table XIV snd shown on Plante No. 12, Teble ¥V summsrizes
the recurring direct losses by demoge zones, based upon the flood of 1936
or on the floods of 1927 or 1938 wherever the 1936 flood wes exceeded.

(Table XIV on following page)



TABLE X1V

DESCRIPTION OF DAMAGE 20NES
COMNECTICUT RIVER WATERSHED

TO GAYSYILLE DAM SITE,

W Riven STATE DESCRIPTION OF ZOME LNDEX STATION
Cwl  CONNECTICUT - VYTe=N.H. FrROM FYFTEEN MILE FALLS THROUGH TOWlg OF U.8eGsSe GAGE AT SCUTH
NEWBURY, VTa, AND HAVERNILL, Ma H. HEWBURY, VT»
GmZ  GONNEGTIGUT VTe=N.H, FRoM BELOW NEWBURY, VT AND HAVERHILL,
He He TO WILDER DaM. WILDER QAM
C=3  COMNECTICUT VT.=N.H. FROM WILDER DANM THROUGH WINDSOR, YT. AND U.8.GeSs OAGE AT LHITE
CORNISH, M.H, RIVER JUNCTION, YT.
C-4  COHRECTICUT YT eml.H. FROM BELOW WINDSOR, VT AND CORHISH, H.H.,
70 BELLOWS FALLS BAM ’ BELLOWS FALLS DaM
=B COBNECTICUT Vr.-N.H. FromM BELLOWS Faiis Dam 10 VYERNON DAR VERION DaM
G-  CONNMECTICUT VT esiiuH, FROM VERNON DAM To MOUTH OF MILLERS RIVER  VERDOM [AM TAILWATER
Mass, (t#CLUDES DISCHARGE FROM
ASHUELOT RIVvER)
C~7  UOBBECTICUT MasSS, FromM HOoUTH 0F MILLERS RIVER THROQUGH HOot='  U.84GuSs GAGE AT MONTAGUE
YOKE AND SOUTH HADLEY, MASS. GITY, MASS.
C-8  CONHECTICUT MASS, FROM BELOW HOLYOKE ANMD SOUTH HADLEY 7O MEMORIAL BRIDGE AT SPRiNG=
MASSe=CONHa STATE LINE. FIELD, MASS.
C=8  CONNECTICUT COWNl, FROM MASS ,~(ON#e STATE LINE TO MOUTH OF UsaBeGeSs GAGE AT THOMPSOH-
FaRMiNGTON RIVER. YILLE, GONil.
C=10 CONREGTICUT CORK, BELOW MOUTH OF FARMLNGTOW RIVER. MEMORIAL BRIDGE AT HART=
FORD, (Ol
-4  PASSLMPSIC VTa FRO% EAST HAVEY BAM SITE TO MOUTH OF DARLING ESTATE LamM, EAST
MILLERS RUN« BURKE, VT :
1. Passumpsic VTe FROM ROUTH OF MILLERS RUN TO TWIN STATE LYRDORVILLE ELECTRIC (G
GAS AND ELEGCTRIC Co. Dab £1«1/2 AT 87, DAM w RIVER MILE 1645
JORNsBURY, VT.
1=¢  Passumpsic VT BELOW Twin STATE GAS and ELECTRIC (0. UeSaGeSs GAGE AT PAS=
nam #1a1/2, SUMPSIC, Ve
-8 Passumpsic V1. Moose RIVER -~ BELOW VICTORY DAM SITE UeSelinds AT STe JOHNHS=
BURY, VTa
2-A  STEVENS RIVER VT. BELOW HARYEY LAKE DAM S1TE, Juoxrins UAM UEAR BARNEY
CEHTER, V7.
-4 WELLS Vit BELOW GROTON FOND DAM SITE. KL1GHWAY BRIDGE §N BOLTON~
YILLE, V7.
4=4  AMMONOOSUC Me H. FaoM BETHLEHEM JUNCTION DAM SI1TE TO MOUTH LITTLETON WATER & LIGHT
OF GALE RIVER. COe DAM-RIVERN MILE 24.8
4.8  AMMONOOSUC NeHa BELOW MOUTH OF GALE RIVER UaSalele GAGE AT BATH, H.H.
damx AMMONOGSUC NvHe FROM UPPER BRETTOR WCODS PROPERTY TO SETH=~ HEIGHWAY BRIDGE AT TWIN MOUNw
LEHE# JUNGTION DAM SITE. TAIM, H, Ha
4%  AMMOKDOSUC MoH. GALE RIVER RELOW LITTLETOH# WATER SUPPLY HI1GHWAY BRIDGE AT FRAKGOMLA,
DAM. Mella
St WalTs VTe BELOW SOUTH BRAUGH DAM SITE. CEXTRAL VTe PURLIGC SERVICE
CORP. DAM, BRADFORE, VT,
Tmh  WHITE YT Faom GAYSYILLE 04M SITE TO MOUTH OF THERR  U.5.G.5. GAGE NEAR BETHEL,
BRANGH » V7.
T-B ~ WHITE VTa FrRoM MoUTH OF THIRD BRANCH TO MOUTH OF CENTRAL VTe PUBLIGC SERYVICE
SECOND BRANCH. CORP. [DAM = RIVER MILE 24.2
7= . WHITE VTa Fao# MOUTH OF SECOND BRANGH TO MGUYH OF RtGHWAY BRIDGE AT ROYALTON,
FIRST BaancH. VT,
TeD  WHITE VTe BELOW MOUTH OF FIRST BRANCH. U.5eGuSe GAGE AT WEST HART=~
FORD, VT.
T=E  WHITE Vie THIRD BRAHGE BELQOW MOUTH OF AYERS BROOK. GCEHTRAL YT« RAILWAY BRIDGE,
BETHEL, VT.
TeV  WHITE VTa THIRD BRANCH FROM MILE 1740 ABOVE BRAIH- HIGHWAY BRIDGE 1N RANBOLPR,
TREE, VT4, TO MOUTH OF AYERS BROOK. VT
Tuld  WHITE Ve SECOND BRANGH BELOW A POINT JUST ABOVE HYDE MILL (AN tH EAST BETHEL,
f0e RakooLrH, VT, Vie
Tex  WHITE . VT, FinsT BRANCH BELOW HIGHWAY BRIDGE AT RiVe  ROYALTOH COe UaM ~ RIVER
£k MILE 14,.8. MiLE D,75.
Tey  WHITE VTe FroM DAM AT MILE 53.7 AROVE GRANVILLE, VT, HicHWAY BRIDGE BELOW ROCHES=

TER, YT, = RIVER MILE 43.8.



TABLE X1V {ConTinues)
zzge RIVER STATE DESCREPTION OF ZOWE INOEX STATIOM
8=A  MascoMA NeHe FROM WEST CANAMN DAM SITE TO MASCOMA LAKE  AMERICAH WOOLEY CoOo DAM
OUTLET AT ENFIGLD, M. H.
8ud  MASCOMA M.H. BELOW MASCOMA LAKE QUTLET. GRAFTOR CoukTY ELECTRIC
s OAM, PLANT Mo, 1.
Sl QTTAUQUECHEE VTe BELOW HiGHWAY BR10GE (RIVER MILE 24.0) AT  U.54G48. GASE REAR Nos
BRIDGEWATER UORNERS, VT. H&RTLAMD, VT.
T0~4  SUGAR NoH. FROM MOUTH OF CROYOOK BRANCH TO CLAREMONT  COVERED RAILWAY BRIOGE
DAM SITE, #1718 - River Mite 11.0.
10~-8 SHGAR N.H. BELOYW CLAREMONT DAM SIVE. DeBeGaSs GAGE AT WEST
CLAREMGNT, H. H.
10-c  Susar M.H. CROYDON BRANGH SELOW STOCKER POND 0AM SITE. HIGHWAY BRIPGE AT GRAN-
. THaM, s Ha
10-w SuGaR NeH. FroM SUNAPEE LAKE TO MOUTH OF CRoYDON GORDOY WOOLEN COs DAM AT
BRANCH MEWPORT, M. H.
11=a  BLAGK L FROM LUDLOW DAM SUTE TO PERKINSVILLE DAM YT+ HYDROELECTRIC {0e OAM
SLTE, HEAR GAVENDISH, VT.
11-8 BLACK YT, FROM PERKIHSYILLE aM SITE TO HORTH SPRING~ VT. HYDROELECTRIC {Ce JAM
FIELD DAM SITE. AT PERKIHSYILLE, VT.
11=c  BLACK VTa BELOW NORTE SPRINGFIELD DAM SITE. UsSeGaSe GAGE AT NORTH
- SPRINGFIELD, VT.
12«4 §ShxToOMS VTe BELOW GAMBRRIDGEPORT DAM SITE. BLAKE AND HIGGIHS DAM AT
GAGEVILLE, YT
13-4 WEST VT BELOW NEWFANE DAM SITE,. Twew STATE Gas & ELECTRIC
COe DAM w RiIVER MILE T4,
13-4 WEST VT FROM ABOVE WESTON, VTe, MILE 46,0, To WEW DAM AT SOUTH LoNDON-
MOUTH OF SAtL MOUNTALR BROODK. DERRY, VTs
13-z WesT VT, FiloM MOUTH OF BALL MOUNTAIN BROOK TO NEWw-  U.SeGe8. GAGE AT HEWFAKC,
FANE DAM SITEs V1.
T14md  ASHUELOT N.H. FroM SURRY MOUNTAIN DAM SITE TO FAULKNER SECTION ABOVE KEEHE, H. H.,
& GoLonY COs DAM. AT RIVER Mite 30,8,
14«8 ASHUELOT NeHe FrRoM FAULKHER AND COLONY COs DAM TO MOUTH  M,Ae OICKEUSON DAM AT WEST
OF OTTER BROOK. SWANZEY, Me Ha
4= ASHUELOT NoH. FroM MOUTH OF QTTER BROOK THROUGH VILLAGE HiGHWAY RRITGE AROVE WEST-
OF ASHUELOT, M. He PORT, iie Ha = MILE 1645,
t4=F ASHUELQT N.H. BELOW VILLAGE OF ASHUELOT, M, K. UuSsGeSs GAGE AT HIWSDALE,
MaHe
14em  ASHUELOT HoHe OTTER BROOK BELOW OTTER BRGGK 0HAM SITE, UeSeGeSe GucE AT KEERE, N.H.
14-x ASHUELOT H.H. MI#HEWAWA Broox AELOW PuaLic SEAVICE (0. MOHADNGCK BLANKET C0. DAM
LAM ~ MARLRORO, .l AT MarLscno, M. H.
15«8 MILLERS MASS « FroM LoWER MAUKEAG DAM SITE TO BiRCH HILL  MASON & PARKER DAM AT VIN=
DAM S1TE. CHENDO:, Mass. (UPPER DaM)
T5wg  MILLERS M&SS, FROM BIRCH HILL DAM SITE TO STARRETT G ATHOL MFG. U0. DAM AT ATHOL,
DAM, ATHOL, MASS. MASS
15-6* MILLERS MASS« FROM STARRETT CG. DAM TO MOUTH OF MoSS CHASE TURRINE (6o DAM AT
BROOX, ORANGE, MASS.
15-H! MILLERS MhSS . BELOW MOUTH 0F Moss BROOK. U.8+G48. GAGE AT ERVING,
Mass.
15-0 MILLERS MASS e PRIEST BROOK BELOW PRIEST POND 0AM SITE. U.SefaSa GAGE NEAR WINCHEN~
00H, MASS.
15+F MILLERS MASS. TuttY RIvER BELOW TULLY DAM SITE. “UeSeGabe GAGE ON EAST BRANCH
: oF TULLY RIVER NEAR ATHOL,
MASS,
15X MILLERS MASS . CTTER RIVER BELOW HAMLET OAM SITE. OTTER RIVER BOARD (o, BAM
AT OTTER RIVER, MASS.
16mu  QEERFIELD MASS ., FroM VERMONT=MASSACHUSETTS STATE LINE TO UvSaliaSa BAGE AT CHARLEMOUT,
MOUTH OF MORTH RIVERs MASS .
16m¥ [EERFIELD MASS . BELOW MOUTH oF NORTH RIVER. WESTERN MASSs ELECTRIC (0
) OAM AT SHELRURME FALLS, MASs.
16=  DEERFIELD VTewMASSs  GREEN RIVER FROM 1 MILE ABOVE VILLAGE OF GREENFIELD PuMPiNG STAaTION
GREEN RIVER, VTe, TO MOUTHs DAM w= RIVER MILE 742,
16=% [EERFIELD VT.=MASS.  HoRTH R{VER BELOW A POINT 1/2 MiLe Asove

JACRSOMVILLE, VT
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TABLE X!

(ConT1nuED)

ZONE

N0, REVER STATE DESCRIPTION OF ZOME FHOEX STATHON
16~y DEEREIELD Vie WEST BRANCH BELOW A POINT 1 MILE ABOVE Jo Fo CAQRIER DAM AT
READSBORO FALLS, VT. READSBORO FALLS, VT.
16=2Z DECRFIELD VT, FORTH BAANCH BELOW A POINT 1 MILE ABOVE SECTION ABOVE WILMEINETON,
WEST UOVER, VT, VT. AT RIVER MILE 2.4.
22wA  CHICOPEE MASS . WARE REIVER FROM BARRE FALLS DAM SITE TO U.SeG.8s GAGE AT COLD
MET. DISTe WATER SUPPLY COMMe DAM BELOW BROOK, MASS.
Cotp Brooxk, Mass., '
22-B CHICOPEE MASS . WARE RIVER BELOW MET. 01STe WATER SUPPLY UeSsGeSe GAGE AT (188S
COMMISSION DAM. CROSS NG, Mass,
17«4 CHICOPEE MASS « SWEFT BIvER FROM WINSOR DAM TO MOUTH OF U.SeGuSeBAGE AT WEST
WARE RiVER, . Waneg, Mass.
21=A CHICOPEE Mass. Quisose RIVER FROM WiRE VILLAGE, MASS. TO  SECTION AT W. BROOKFLELD,
) WICKABOAG PORD. MASS ey AT RIVER MILE 17.8.
21-8  GHICOPEE M55, QuidoAG RIVER FROM WICKABOAG POND TO CENe  U.SeGeS. GAGE AT WEST
TRAL VERNMONT RAILWAY BRIDGE 1=1,2 MILES BREMFIELD, MASS.
ABOYE MOUTH.
17=8 CHICOREE MASS . FROM MOUTH OF WARE RIVER Fo AMES SWORD 0. OWIGHT MFG. 00 DAM AT
0AM. CHICOPEE, MASS,
18~ WESTFIELD MASS. FROM KNIGHTVILLE DAM SITE TO MOUTH OF WEST UsSeGeSe BGAGE AT KNIGHT-
BRANCH VILLE, MASS.
18«8 WESTFIELD MASS e FROM MOUTH OF WEST BRANCH TO MOUTH OF WEST~ SECTION AT WESTFIELD, MASS,,
FIELD LITTLE RIvER. AT Rivea Mire 1140,
18=C WESTFIELD MASS . BELOW MOUTH OF WESTFIELD LITTLE HIVER, U.SeGeSs GAGE AT WESTFIELD,
MASS
18~v WESTFLELD MAsS . FROM AROVE WEST CudMMi HGTON, MASS., TO UsSelBaSe GAGE AT KNIGHT-
KNIGHTYILLE DAM SiTEa VILLE, iMA3s.
18-t WESTFLELD MASS WEST BRANCH RELOW AND INCLLOING BECKET, HeSeGeSe GAGE AT HUNTINGw
MASS. TON, MASS.
18=% WESTFICLD MASS e MiODLE BRANCH RELOW HIGHWAY BRIDGE AT HeSeBaSe GAGE AT GOSS
River MILE 13.0. ‘ HEIGHTS, MASS.
19=t FARMINGTON MASS WEST BRANCH FaoM 1/2 MILE AOOVE NEW DOS- UiSeGeSe GAGE AT NEW BOS~
TOH, MASSs TO MASSACHUSEYTS~CONNECTICET TON, MASS.
STATE Ling.
19-¥ FARMINGTON CONHe WEST BRANCH FROM MASSAGCHUSETTS~{ONNECTI= UeSeGeSs GAGE AT RIVERTON,
CUT STATE LINE TO MOUTH OF EAST BRANCH, CoNi, ) .
19~w  FARMINGTON Coni. FROM MOUTK OF EiST BRANCH TO MOUTH OF CoLLINS Coa-naM (UPPER)
"PEQUARUCK RiVER, AT COLLIUSVILLE, CONN.
19~ FARMINGTON CONNa Betow MoUTH OF PEQUABUCK RIVER UeSeBGaSe GLGE AT TARIFF-
. YILLE, CONN,
19~y FARMINGTON CONNa STitL RIVER RELOW A POINT 4 MILES UELOW CONMECTICUT LiGHT & POWER

TORRINGTON, CotiNe MAD RIVER RELOW BRIDGE

Cos DAM AT WINSTED, CONN.

GO0 FEET AMOVE MOUTH OF [NDIAR MEADOW BROCK,
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TABLE XY

OIRECT FLOOD LUSSES-~CONNECTICUT RIVER WATERSHED

SUMMARY OF REGURRING LOSSES BELOW RESERVOIR SITES CCNSIUERED

LiHECT RECURRING FLOGD LLSS

BASED UPOM 1927, 1936,& 1938 FLOGDS.

YEAR OF
RIVER ZONE TTIRK. URBAN* RURAL  IMUUSTRIALew HiGHWAY RAILRGAD  TOTAL
FLOOO
COHNECTICUT VT., MJH. 1136 §31,700  %23,40C $14,200 $6,700 426,600  $102,600
" VT., NeH. 2 © 18,700 27,800 6,100 146,400 38,000 236,800
n VTa, NeHo 3 ¥ 37,500 21,100 158,700 11,500 34,400 263,200
" VT+; NeH. 400 M 5,300 24,100 12,000 282,300 48,600 372,300
v ¥Te, NoH. & M 17,200 16,900 173,500 212,800 286,700 786,100
"OPASS.,VT., NJHe 6 09 2,200 214,800 4,900 140,100 191,400 553,200
" Mass, T * 1,087.300 484,800 1,652,500 623,600 117,800 3,976,100
" Mass, 8 " 3,527,200 61,700 3,545,500 538,600 171,000 7,844,100
" CoNy., 9 " 47,500 36,200 196,500 38,300 7,900 329,400
" CONN, 10 " 3,372,400 313,800 5,854,300 770,500 108,800 10,419,800
TOTAL FOR GONM. RIVER 3,157,000 1,287,300 11,827,200 2,770,800 1,041,300 24,883,600
TRIBUTARY STREAMS :
PASSUMPSIC Vr. 1a 127 8,400 18,000 25,000 57,000 60,000 168,400
" Vr. 18 110,800 18,000 24,500 146,000 80,000 379,300
" Vi. e @ 51,300 5,100 85,700 123,000 96,000 355,100
" (MoosE) vr. 1o ® 3,100 2,500 5,000 12,000 16,000 38,800
StevENS Vie 28 1 1,500 - 700 15,000 - 17,200
WELLS Vre 3a 0 0 66,300 4,200 30,000 45,300 87,300 233,100
AMMOKODSUC N.H, 44 0 3,400 9,000 30,600 22,000 3,000 63,000
" MeHa 48t 18,000 25,400 20,000 31,100 14,900 108,400
" N.H. 43 30,800 - - 15,000 6,100 51,800
i NoHe 41 U 1,400 1,400 2,800 8,500 - 14,100
WalTs Vr. Ba v - 80¢ - 1,000 2,000 - 3,800
WHITE Vre T4 % 5,100 21,800 - 55,200 1,000 83,100
" ¥Yr. s 2,700 “ - - §,000 7,000 14,700
" Vi. Tc ¥ 4,000 - - 30,000 - 34,000
" vr. To 25,700 20,6800 - 33,000 - 79,200
" Vr. 7e ® 10,000 - 137,600 - - 147,600
" VI. Tv 7 - 700 3,000 - 1,700 §,400
" Vi, Tw " - - - - - -
" Vie Tx M 2,200 - - 7,200 - 9,400
" Vr, 7y 1 8,200 18,800 - 33,000 - 60,000
MASCOMA N.H. 8a *36 300 - 200 400 1,300 2,200
" Neli. 88 36,400 1,100 2,100 100 600 40,200
OTTAUQUEGHEE VT, Bw 138 1,500 1,700 83,000 2,000 - 88,200
SUsAR N.H.T0A *36 - 300 2,300 200 100 2,900
A N.H.10B ¥ 4,600 500 3,300 100 - 8,500
v NeH.i0c * 10¢ - - 1,100 - 1,200
" NeH.10w * 700 1,700 500 1,400 1,400 5,700
guack VT 11 138 86,900 5,500 14,200 10,000 - 116,600
" yr. 11 ® - 4,200 - - - 4,200
" Vi. 11g * 16,100 2,600 18,300 - - 31,000
SAXTONS VT 128 127 - - - 8,300 - 8,300
West VT. 134 138 300 2,900 1,200 15,000 - 19,400
" Vr. 13y o 37,500 - - 45,000 - 82,500
" VT, 13z 800 15,500 1,000 . 15,000 - 32,300
ASHUELDT NeH. 144 0 2,400 100 - 3,300 - 5,800
" N.He 148 0 98,400 13,000 §7,000 3,700 21,000 233,100
" MeHs 14c ® 54,800 31,900 64,400 3,500 6,500 161,100
" N.He 14F 700 - 18,700 9,500 1,200 30,100
! N.H. 14m 500 1,100 500 700 - 2,800
" NeHa 14x ¥ £,000 1,700 11,900 14,500 - 34,106
MILLERS Mass. 15¢ 18,600 9,000 59,000 36,300 12,800 135,500
“ MiSSs 15 o 2,100 - 67,300 11,000 24,800 105,000
# Miss. 15g1 ¥ 467,300 24,700 442,700 41,800 70,100 1,046,800
" Mass. 18ur v 1,500 860 113,100 41,600 527,400 = 684,400
" MAss. 150 100 600 - 3,900 - 4,600
" ¥ Mrss. 165F - - - 3,000 - 3,000
" Masse 152 ¢ 36,000 4,500 201,700 24,500 165,200 431,900



TABLE X¥ {ConTinuzd)

YEAR OF
RIVER ZUNE  MAX.  URBANe RURAL TNUUSTRIAL*+  HIGHWAY RAILRGAD TOTAL
FLOO .

DEERFIELD Mass. 16y '38 21,300 14,400 133,200 23,100 88,500 280,500
" Mass. 16y " 52,800 53,400 50,100 7,400 19,600 183,300
" MASS.,YT. 16W 2,700 100 2,700 20,000 - 25,500
" MASS ., VT. 16x W 04,100 70,900 31,800 76,900 - 227,700
L. V7. 16y - - 7,300 3,600 - 10,900
" ¥T. 162 " 66,000 - - 60,500 ~ 126,500
CHICOPEE MAss. 224 M - - 1,300 - 1,000 2,300
" Mass. 228 " 341,300 69,900 785,200 58,000 38,500 1,293,900
" MAss. 174 7 - 3,000 16,800 - - 18,800
" Mrsse 2ta ¥ 19,800 14,300 4,100 7,000 15,500 60,800
" Mass. 21g O 38,400 11,400 101,200 31,100 15,200 197,300
" Mass. tTs ® 179,100 13,800 342,200 95,400 3,600 643,500
WESTFIELD Mass. 18a 1,700 400 1,600 1,800 500 €,000
" . Mass. 188 v 117,300 B,700 225,600 33,100 12,000 396,700
" Mass. t8¢ ¢ 10,600 10,800 1,200 21,500 1,160 45,200
" Mass. 18y 6,100 1,700 3,000 71,000 - 81,800
" MAsS. 18w 26,600 1,800 35,100 9,800 9,500 82,600
" Mass. 18x ® 600 400 - 18,400 - 19,400
FaaMieTon Mass. 180 " 10,000 - 700 20,400 - 31,100
" CotN,. 18v * 50,600 14,000 107,200 53,360 200 225,300
" COHN. 19w # 70,000 17,600 88,600 98,500 23,000 297,700
" Gomn. 19y * 31,900 323,200 13,800 600 7,900 377,400
" ConNa. 19y 68,400 1,400 6,400 25,500 3,000 104,700
ToThL For TRIBUTARY STREAMS 2,395,900 908,800 3,527,400 1,667,100 1,442,400 8,939,400

GRAMD TOTAL

10,552,900 2,193,900

15,154,600 4,437,900 2,483,700 34,823,000

L ]
*%
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PHCLUGES RESIDENTIAL, COMMERGIAL, AND PUBLIG.
INCLUBES UTILITY.



19. DISCHARGE-LOSS RELATIONSHIP. - The relation between direct loss

and stape, referenced to the flood crest of record, was determined for
each large industry or impoertant property, and for sepafate residential,
commercial, and other areas. The relation was established for a range in
stage extending from the beginning of damage to the level of the flood
having a 0.1 percent chance of occurrence, using the recurring preventable
losses of November 1927, March 1936, and September 1938 as a control. In-
dividual losses were related to stage at the index station for each resach
and summated for ome-foot inerements of stuge. Curves of %otal direct re-
curring losses versus discharge were prepared for each damage zone by
means of the discharge rating curves at the index stations. Stage-loss
curves for various damege centers were also prepared wherever they were
required for local protection studies,

20. AVERAGE ANNUAL DIRECT LOSSES, - The damage-freguency relation-

ship was obtained for each damege zone from the relationship of damage %o
discharge derived above, and the discharge-frequency relation from rec-
ord, described in Parsagraph Qé; Section 1 of the Appendix. The natural
direst loss~frequency relation was plotted between 100 and 1.0 percent
chance. Between 1.0 percent snd O percent chance the curve was distorted
to the value of the direct loss from one flood having a 0.1 percent chance
of oceurrence. The average sumusl direct loss was then taken as the mean
ordinate of the entire 100 percent chance period. Annual losses are sume

marized in Table XVI.

{Teble XVI on following pege)
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TABLE XV1
NATURAL .DOSSES AKD RELWCTIW GF LOSHES BY RESERWIIRS 1M THE REVISED COMPREMENS IVE “LAK
N 1 M ! RECURRIKG _[IRECT FLOOL LOSSES ' AVARATE ARNUAL BEURRING LOSJES
' 1 + TR YOO T FLOOD A Lot:ﬁ T HATURAL f TUUCII 0L AT AECERVCIRS
' i * ' 1 ReductTon: 7 5 l 0 v : t i
s ORIk, Zane : INDEX STATION ! 1 by : Reduotions i Heduetlon: ' Canracin-t f 1 tHestora- :
' g o ! Watursl :Ressrvoirs: Matureal o by : Hutural by + Direat :Indirect ition of 1 Total ¢ Uirsct ifndireer : 1 Totsl
' : : ! ' ' sonarrolrs: servoira: t tCrorerty : t i :
' - : ' ' : : : ' : s Value ' i : i B
1 ] [ o 3 _ N : N . N . N 2 N .
H - 1 1 H H H t il ] i 1 i i : 1
¢Cr oot iout C-1 1¥%.5.6,5, Sags st south Nawbury, Vt. 14 36,2004%  36,200:4 102,500:% 102,600:4 9,500, % 9,300:% 22,800:% 20018 57,400:F  30,600:4 1%, 000:( 100:4 50,800
1 €2 Wil Dam » 38,8000 38,800:  238,800:  238,800; <] 01 27,0004 2004 58,2005  25,800:  23,130: O: 49,700
‘ 1 =% 1U.5,3.5, Jege at fhite River Jjunotion, V&, 1+ BBI1,800: 801,800 263 200: 283,200; 5,200 3,200 41,5000 4,400, B8, 800; 40,000: 39,100, 1,800 B0, E00
3 H (‘ 4 1Bellwe Falls Dan t 534,400 534, 4c0: 372, 200¢ JYZ, 200 10,800: 18,800 30,400 200: 66, 300 32, 70O 2%,200: 200 52,100
$ =8 1Vernca Dam + 163,500 183, 800; TB6, 100: T74,100; 44,500 44,400 3%, 1004 §,800; 48,000 37,800 35, 100: 5,Q00; 78,100
1 \ T8 3Vernom Dam Tadlwater | inoleding dlacnarps from Athuslet Riverl: 108,800 108,300,  653,200:  B&%.200: s o 15, 9001 100, 45,3000 25.900;  1b,800: 100 35, MO0
1 1 C=T aU,5.6.5. Gage st Wontagus City, Nass, : 600, 000: B6OC,000: 3,076,100: %, 946,100 1,600,000t 1,440,000 187,000, 227,800: 634,600 214,300: 182,100: 205,000: 80], 400
. + 0=8 sMemorial Bridge at 3pringfisld, Maas. 376, 0001 350,000: 7,844,100: 7,664,300: ¢,022,800: 3,972,600: 239,200:1,150,000:1,667, 3001 246,200 211.200: $§08,000: 1,363,400
1 C=F U.8.0.5. Gage at Thompeonvills, Com. 1 25,200: 26,200r 320,400 31%,400: 166, 8001 152,800: 18,200. 14,100: 48,200 15,200 14,7004 10,200; a0, 10C
3 Crl0rMemorial Bridge ot Hartford, Sonn. 1 Wl.EDO- @14, 200-10 414, BDOI 9, 419 8001 1,185, D()()u LA78,000: 289, BOOs 277, 700;1 B3k, 900;1 ¢ #13,4000 256, §00:  247,400,1,240,000, 1,754,306
: 1 1 f : t 1
+ 1 Conneoticut Eiver Tetala 15.559.000' 3,254, 000!24 Bes, 500 25,871, 330 13 61, !00:12 BL7, 200;] o022, 600: 295, BOD:I 2 740, 80011,5&9,1001 934,200:  817,6800:2,366,0001 4,120,000
x 1 : s : t ' :
Paauapa Lo 1 1+a ilarling Eetuts Lam, East Purke, Ve, B 159,400: 122, Oocn 13,509: 9, EOO: 2,900, 1,900 7 800 7, 200 0: 5,200 4,800 [«N] 1,000
r 1=b iLyndonville Electria Co, Dam = River ¥ile 16.5 ;o 379,300: 169 hls vH 1,000, 1 Q00 3,400 2,400¢ :O 506 9 60O 4,800; 5, 700; 5,200: 500 11,460
i Jeo U0.0.C .5, Oage at Pastwmrsaic, Vi, 356, 100: 280,100 40,5001 18,500 1,200 1,200| 13,100 13, 100: 2,400 &, B00: §, 800 IS 13,700
: 1+ aU,2,0.8. Gage on ¥oome Fivar at 5¢. Johnelury., VE. t 38,800 27,600 &, 800: b, BO0: 200; 2004 4,400; 4,000: O 5,500 3,100; 0 &, 600
' : ' ' 1 B ' ' t ' f : : :
Stevins | 2-« tJudking Dam pear Barnot Centwer, Wt. H 17,200: 3,000: 0, L 4,200, 4,100 o, o, o G
1 ' 3 t t 1 s 1 1 i ' :
Hells 1 3=& Eighway Pridge in Poltoaville, ¥i. ;  233,100: 10,200: o5 G 16,800:  I,&00: 1,2600: 9: o: o
g f ' : 1 : t : : : : : : :
1Ammoncasuo 1 4=s sLittloton Water & Light To. Dam - River ¥ila 24.8 68,000 01 11, 300 G: 0 15,000 12,400: e LA 0 a: o]
E 1 4=k 1U.5.G.0. Gage at Eath, N. F. 108, 406; 100, 400: 28,800 28,900 23,500 10,000 8,800: 50 10,800 9,000 fy 8T 1E, 500
v 1 4=3 Higmeay Pridgs st Twin Meuntain, N. H. 51,9001 0: 4,800: 0: 0r 21,600t 2,400 0: 24,200: u: 0 3
' 1 4=y iAighway Aridgs on 7ale River mt Frauoccnia, N. H. 14,100: 01 4, 9001 Ot a: §,600: 3,700, A &, 200: 0z o : a
B 1 [ : 1 : 1 : ' + s 1 i 1 : i
Maity + B8 t0entral VE, Public ievvlea Corg, less, Preadfoacd, Vi, B 4,800: LR BOGL 1 100+ 500, 500 100 1,100 30 200, Gy 800
1 ' ' : ' 1 ' ' ' ' : : ' ' :
1Mite t 7= 1U.5,G.5, Oags near ¥athsl, Vi, 3 83,1001 3,500z 3,500 50,000 50,000: 5,904 4,500 100 10,500 L Al 4,200, 100, 9,670
[ : 7-b 1Ceptral ¥t, Pyblic Service Corn. Tam - Hiver V'le 24.2 1 1a,700: 1,000: 3,000 2,800t 2,800 TOO: 700; [F3 1,400: 600 500 ¢ a3 1,10
l 1 7=6 :Highway Bridge at Koyeltom, V&, f 24,000 z,000: 2,000 2,000: 2,000: 1,800 1,500 100: 3,200: 1,400; 1,300 Q: 2,100
1 1 T=d U.5.5.E. Tage wt West Bartlord, Vi, 1 79,2004 2,500¢ 2,500 A, 000: 3,000, 2,800: 2,500¢ 400 5,800 2,400 2,100: O 4,500
+ : 7-w iCantral Yt, Ralleay Fridizs on Third "ranch at Bethsl, Vi, 1 147,600 0 e A0, 006 ¢ 12,800. 14,800:  17,000; 0:  31,&00: 5,700 v, 500; 0: 12,200
T 1 T=v 1Highway Bridga on Third Prepoh at Randolph, V. 1 5,400, 700: n; 4,100, 03 1,000; 200 200 2,100 [« 0 0, [}
. i 7= 2Hyds Fill Dam on “econd Eranch wt £. Tathel, Vi, LD ] 0 Q: 0: 100, 0 0 100: 0 Q4 H [}
N 1 7=x 1Royslton Co., Dam on First Branch - River Wilas 14.8 9,400; 0; 01 2,4LK.g Qr 2, rus 1,501 M 3,700 Dz Q: 01 [¥]
! ¢ T=y 1Highway Bridgs below Roshastsr, Vi. 50,000 0: 0 19,700: 0: )3,600: 9,100 o: 22,700 0 0 % o
s 1 : : : : : ' [ : : : :
4 ooma 1 B=n :Amérioan fioclen Co. [am % Enfleld, N. 4. 2,000 2,200 2,200: 1,800: 1,800: 1,700: 1,700 200: A, 030 1,400 100: 2,900
1 B=% :Grefton County tleetris Co, Dam Plant #1 25,0005 40,200; 22,200: 23,000 17,000 18,800: 11,4001 1,500, 51,7 11,700 300 17,2M
tauquaches 19-% 10.3.5.5. Tage mear Ko. Hartland, Vt, 86,2001 b 22,200: o 13,800 21,800 1,900 41,600 e a; . 3
: s ' 1 ' t : : : - :
luler :10-a :Covered Raflway Aridge #173, River Y11s il.0 o s 2,800 0 1,407 2,800
: :10-b 10.5,6.5, Gage at Yast Clarament, N, W, 1,400: 1,800, &,600: 8, 500 4,700 g, 337 4,7
f 110=¢ JHighway Pridgs on Croydan Franeh at Gramthas, %. H. 5n0: s 1,2001 o L0 1,1m: 2t
: 110+ :Gordon Voolen Co. Lam at Wawoort, M. H, o o 5,702 Ot 2,101 17,170: b
1 : ' l : ' : :
Hip s r1l=a :¥t. Aydroslaatrin o. [am near Cuvendish, Vn. 196, 000: 152,000 60, NG 60, 000: 34,800 BA, 100 b LR
1 rll=k :¥t. Hydroslsotriz Co. Tam at Ferkinavills, V6. 1 12,000 T, 5000 3,500: 2.400; 1,700t 3, 00 1,309
: 1330 1U,5.3.5, Gage at 4o, Uorfngfiedd, Ve, 189,000:  1n8,%W: 28,000, 25,000, 13, 900 A5, e 14,1
3 1 : : : :
112=& :Blake and Bigzine "ar wt Gagevllia, VE. 8,300: *, 100, ¥, 390: 1,30 1,20 :
' [ t 1 3 : :
113=a 1Twin Stetes Jas and Eloctris Jo. Den - Flvar wile 7.4 12,000 6,500 5, 6004 001 ERRH 0: 1,70
3 11%=y Kew Dam st South Lendonderry, Ve. 40, 300: 15,000 2t 10, 600; T o h [+
H t13=8 10.3.5,5, Gage at Hawfene, ¥, 17,500, 8,500: 0: 1,900 s e bl
s ' ' : : ' : :
1hmhuslot ;14-0 :Section at Alwer Mile 3N,% - 2,3 ¥i, atove Xeens, ¥, H, H 1, 50” 1,500 200! 3. 200: H i, 407
i 114-b :*.A. Diakinson Lam ot “ast Swenzey, N. H. t 65, Ny 22, Bom: 16,790 15,120 9, o0 37,400
t14-0 :Highesy Bridge abova fmatrort, ¥, H, - Yiia 16,5 : 16, 000; 198,000 37,000 26,200: 20,560 1 46,100
H s14-f 0.3.6.3, Jege at Hinadale, K. H. + 4C,000: 30,007 34, 300: b, 200: o, 300, 0: 13,100
t rl4=m :U.35,5,5, Jage on Otter Arook naar Kdepe, N. H 1,000 1,000 400: 400 200 200 90
: t14=x :Monadnogk Plapket Z-. Dam on ¥inoewawa Frooi at Mariboro, X.H.a - B 7,000 0: 4,000 0: O Qs a
. T 1 H ¢ i : : i : :
‘Millers 115=0 :Mason and Parksr iam at Ainshendon, Mess, [Dpper Dam) 3 a: 49,500: 31,800 8,500; 22,90: mo Fip 11,120
: :1%=4 1Athel Kfg. Co. Dam at Athol, “ass o: o: 22,000: 22,000 6, 400: 19,150 5.?00: 2,800 15, 30
B :15-8"7 Turbins (o, T'ar &%t Orange, ‘ass, 5 o Qs 395, 000: 373, 000: 21,54 82,700 26, 100: 18,800 od, EU0
t r18=h":U,8.5,3, Sags at Irving, Vase. t 52,000 52,000; 382,000 213,000 £64,400; 294, 400: 78,70 25, 300: 2,700 hd, 00
H +15=d 10.5,%,5, Gags on 'rlest Frook pear Virohandos, “mes. ' 1,806t b} 53,0001 bH 4,000: Q: 800 2 0: n
B 115=F :U.3.3,0. Jage on Last “rancr of Tully Fivar penr 61, Nats, 1 0t n 1, 8001 1,807 3,000: 3,000 200: 10 : 200
g 115-x 0%kar River Romrd To. Tar on CiLer dlver at Chber diver, Vaws bH O 25,000; b 437,900; : 15, B0 bl
' i H ' : : : 1 :
iPearfield 118=u U.5,G.5, Oage at Charlemont, Mams, 1e, 000 L 22,0001 0: 280, 500: 28,170 o a
: 116=v 1Uestern Maas. Elsotric So. Dem at ‘nelburne Falle, Yans, 7,000: 2,000; £2,700; 17,000:  183,300: 29,2001 2,200 5, 0
: 11o-W sGreanfiald Pumoing Gtation lsm on Grsen River - River N'le 7, 1,470: 0 2,800: 0y 25, 500: 2,200: i <4
: 1lo=x (Griewsld Dam on horth River at riswoldville, “asa. f 0 0 12, Qo 7,300 2ET,TO0: o, 2D(‘< L,%00 L6000 ' 3,300
H 116=y :J.F. Carrier Tarm on ‘@&t Franch at Aoadstorn Palls, vt. 2,900 [eH} 0: 17,800 : 3,000: O n
1 116-¢ tRiver Seation on Fortk 'ranct - iiwer File 2.4 21,000 0 Q. 12e,500: 0 p 270 n a
1 ' * ' : : : : : :
:Chiaoner 122-a 211,6,7,8, Tage on ‘are Milwsr rt Told “rock, veds, - - : o 0t 2,000; 2,000 lic: 2un
: 122=b :U,5.G.5. Tage on “rre Fiver at 3ibba Cromsing, “nes. t - - ] 21%,000: 12,5000 1,237,900 17,300 g, 184, "f‘” T, &m0 3%, 000
117-a 4L W5. Gage on Iwift Flver et teet ara, Veinm : 1,700 & 05, 000; Oy 18, 600, Qwey : N0 T ¢}
;2)s :Seoction on Luaboss Piver mt “sst Brockfielc, - - b, 500 5,600 o0, BNO: 54, RO0: 5, 200 a0 o, 100
:21=L :U.5.6,5. Cage on Zunhesg Clver of Keet Brimfielr, “ass. B -t - 44, 0001 29,900;  187,3100: e, 200; 32, 000¢ 1,200
+ i17-L :Dwight %fg. Co. Lar et Chicores, Wasnm, H 5] a: e, 000z do, NOCke uqs,sau 24,000: 79,8!"0: 14,800
: f i . . : : - : : :
iwestfield 118-n :0,5,G.5. Oage #% Knightville, Mess. i 0z o] BOO 00 u,DOf\x 8§, 900: 2,00t 1,000 o, 1,900: 1,500,
: 118-% :River Sestion - Mile 11,0 1 100,300:  7T,AOC:  24C,0000  1€2,000;  79g,700:  191,700:  30.800:  36,000: 11,500 20, 900: 45, 5001
; L e B I 7 e
' ‘16w 1U.8.6.8 om the : et ranch i Huntirgton, ¥ ; 5 X oo . ey L B e > o 9
e . the | ) trgton, Yess. ;11,500 oz 1,000 oz 82,500 0: 5, 600: 5,200; 004 0 0:
; 118-% :9.5.7.8, on the ¥lddle Frarah st Goas Helghts, Wnes. ; [} 0: 400: o 17,460, 0 300, 300: 0: o ; 3
¢ ! z : 1 T 1 B B . O i 2 :
sParmington  :19-u 10.5.8.5. ot How Boston, Vass. ) 5005 o 1,300 31, 190: 0. 1,700:  1,400: o: 0. ER ¢ 3.
A 118ay 1U.5.G.5. Onga at {verton, Conn. 118,200: Dy 43, B0O: 228, %00 0:  27,800: 25,600 o . 0; 0 o
; :19-w :Collins Ce. D-m {Urper) at Collinsvills, Conn. - 0 81,100: 257,700- 6. 22,900: 20,200: 2,500; 0: o i a:
: 139=% 1U.5.G.8. Cape at Tariffvills, Conn. - O: 48,000 377,400 0: 12,900: 3,600 6,200: 0: 0 0: u
i t38=y :Conneotieut Light & rawer Co. Tam st tinsted, Conr. : - 0 an, S)CO. 1C4, 700; 0z 27,800 21,760; 14,900 el 0: o] Q:
: i 1 . : : : :
: ' : : 1 '
B H Tributary Totals 12,859,600 1,531, f"'Ox 2,460, mo 1,435,000; 8,229, SUO 3,208, 400; 777,000: 657,400: 151 200;1 v25, uOO 295,100 :  2E5,800: 45, 500: 565,400 1
v : Connectiocut River Totals 18, 850, DOOx 3,254, OOO 24,883, ﬁ()O 28, nTl 600|13 81C, 200112 617, 200:5 022,500 896, BOO:Z 140, BOqu 655, ]OOI 934,200 @ k17, EUL‘:Z Fe8,000; 4,120,000 ¢
'
{ 3 Grand Totels .b 218, hOOa 4,786, 700:21’ 44, DOOaEE 106, UWxZI 188, ‘NX) 18,023 HOOII. 789, 00 1,558, 2 200 2,832, 000 16,284, '.'OO 1, 2£T,!OG|1,07'5 cDO.E 414, 500 4,71, 400 :
4 Exolusive of $J000 reduction due to ilmsor %essrvoir,

* Exolusive
#* Exslunive
# Exclusive
# Zxoluatve

of 984,000 teduction due to Winsor Remervair,
of 115,000 reduction dus to Winscr Reservolr,
of 482,000 reduction dus to Winaor Rassrvolr,
of $8),500 reduotion dus to ¥lnsor Resarvoir,

NOTE:

1527 Floed Losses are fncomolets due to unavetladle deta on the Ashuelet, Chicopee, and Farmington Rivars.
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21. ANNUAL DIRECT BENEFITS, - Average annual direct losses pre-

vented by protective works are equivalent to direct benefits, Benefits
to reservoirs were computed first and benefits to levees or other local
protective works were computed frem the residual losses, as the losses
prevented up to the limiting frequency of protection. Direct benefits
to reservoirs wsre computed for each damege zone by the following method:

a. The damage-frequency curve for each damage zome, described
in Peragraph 20, was divided inte component frequency ranges, the breaks
being at 1, 2, and 5 ﬁercent chance of cccurrence on the main stem and at
1 and b percent.chance on the tributariﬁs.

b, The natural average annual loss was determined for each
frequency range by the method of Paragreph 20. Plots of benefit versus
reduction of peak discherge were made by applying various percent reduc-
tions to the discharge-frequency curve, and computing the corresponding
reduction in loss.

& The percent roduction of poak discharge cffcetod by cach
rescrvoir was determined for the individuwal frequency ronges of all the

damage zones affcoted. The following formule wos used for zoncs of the

main stem;

Percent Reduction = QWL

wheres:

Cy = percent reduction of peak discharge, provided the
entire flood is stored. The computation of these
values is shown in Seetion 1 of the Appendix.,

L = Ratio of reservoir capacity in inches to flood
volume in inches at index station of damege zone.
It was obtained as an average value for each fre~
quencgy range from the fellowing formulas

'S
L. =147

0 S S
27 4+ ¥
avg B " E

in whiech: -
S = Capecity of reserveir in inches.

Vo Vo, Vo = Natural flood volume in inches, respectively
B> 'MW’ 'E ; -
for lowest, mean, and highest frequency of
the frequemcy range.



When sny V is equal to or less than S, the corresponding
S/V term is kept at unlty, its maximum value.

The percent reductions from tributery damage zones were computed by the
method described in Paragraph 5d, Section 1 of the Appendix, using the
average I, for each frequency range, which was computed as shown above,

d. Benefits to reservoirs were computed by summating, for all
damage zones affected, the benefits of each frequency range, as giveﬁ yy
the curve of benefit-percent reduction. Where a reserveir affects ohlj
a portion of a zone, benefits from the curve were multiplied by the frac-

tion of the zone affected. Benefits to reservoirs are summarized in

Tables XVI and XViI.

(Teble XVII on following page)
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Indirect Losses -~ Bonefits

22. TINDIRECT LOS5S8SHS. = Indirect losses are the value of service or

use lost or made necessary by reason of flood conditions, not chargeable
to direct loss. They inelude losses of business and weges, costs of
relief and similar losses, both within and without the flcod area, during
the pericd of flood and subsequent rehabilitetion. It has not been pos-
sible to summate indirect losses completely or accurately,because of the
difficulty experienced in estimating certain portions of the losses and
the reluctance shown by meny interests to give out information whieh mey
affecet their credit standing, Indirect losses have been evaluated from
their reletion to the tyves of direct losscs, which were detcrmined from
available data studied by methods of sampling and rational analysis.

23. DETERMINATION OF INDIRECT LOSS RATIOS. - Ratios of indircct

loss to the corresponding diroct losscs were determined for vuch class
of property or typc of dircet loss. They sre discussed in approxirate
order of importancc.

. Industrial indircet losses, - Indireet lessos rolated to

industrial damagc make up o moajor part of tho total indircet lesses. A
portion of the industrics contacted werce able to glve sufficiontly com-
plete estimates of their losses of busincss, wegis, and other indircet
losses to permit the detorminetion of en average ratio of indircet losscs,
Industries sustaining direct losses of $3,628,000, or approximately one-
third of industrial losses, reported indirect losses of $3,696,000 which
is approximately 102 percent of the direct loes. Allowing for other
losses which were not reported, indirect industrial losses will amount %o
aprroximately 120 percent of the corresponding direct losses. The fol-

lowing losses were considered:
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(1) Loss of normel production and businecss, end
delay in shipment inside and outside the flood area., Losses
which were later made up were not included.

(2) Losscs of wapes or income,

(3) Extra costs of doing business.

(L) Costs of establishing tomporary facilities.

(5) Loss of good will or cost or regaining lost
business.

b. Commercial indirect losses are of the same charactcr as

industrial indirect losscs, which are discussed above, and they were in-
vestigated in a similar mamer., The total of complete roﬁorts of commer-
ciel direct losses and the corresponding indirect losses total $590,700
direct and $372,500 reported indirect. These losses, which represent
about one-half of the commercial losses in the watershed, indicete o
ratio of 0.63. Commercial indirect losses average approximately 7¢ per-
cent of the corresponding direct losses, allowing for various unreported
losses.

c. Residontial indirect losses. - The more important indireect

losses associated with damage to dwellings ares

(1) Cost of evacuation and emergoncy quarters.

(2) Loss of rent.

(3) Expenditures tc alleviate distress conditions, pre-
vention of sickness end opidemics -- Red Cross, National Guard,
extra policing.

(L) Loss ot texes duc to temperary suspension.

These indirect losses wore estimated for o number of typiecal arcas in
Vermont, New Hampshire, Messachusetts, and Connceticut, from the number
of homes vocated on the busis of costs of cvacuation wvarying frem ten
dollars per fumily in scemi-rurcl arecs to fifty dollars in denscly popu-
lated loecalitics. Red Cross ocnd public health expenditurcs were prorated

to tho arcas from state or county figures and the total indircet losscs
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were compared with residential demage in the seme loculitics. Indirect
losses, computed in this menner, totel %850,000, or L2 percent of
$2,0%3,000 direct loss., Thesc are approximately one-fourth of the total
residential losses within demsge zones. Residential indirect losses have
been ostimated at LO percent of the corresponding direct losscs.

d. Highway indirect losses. - Highway indirect losses result

from the detour and delay of vehicular traffic that results from bridege
and roedway washouts, as follows;
(1) Extra cost of travel due tc long detours.

(2} Cost of delay or loss of time to vehicles and
passengers.

(3) Losses of business to transportation and trucking
companies.

(L) Losses due to non-delivery of goods.

(5) Extra cost of maintensnce or reconstruection of
secondary roads used for detours,

The relation to direct losses was estimated for (1) detour costs and (2)
delay costs, based upon vehicular traffic counts whieh were available for
most of the affected highways, incressed distance necessary while the
detour was required, and an average delay of L days while all the prine
cipal bridges across the Connectiput River were c¢losed, The determin-
ation of the ratio for this type of indirect loss was mede from the date

of the 1936 flood as follows:
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Indirect logs } .
Detour cost elay cost ! Ratio
STATE time lost at Total i Direct |indirect
Extra travsl .00 /vehicle i loss [%to direct

at $055 per mi.lhr., 8-hr. day 1 L loss

Massachusetts } §  Llj, 000 $2,317,000 82,361,000 B, 77,000 Log
Conne cticut 140,000 2,677,000 2,817,000 881,000 319%
New Hampshire 588,000 516,000 1,104,000 | 1,375,000 80%
Vermont 650, 000% 300, 000+ 950,000 691,000 137%
. Total ~1,522,000 5,810,000 7,232,000 [7,72T,000 | TO%

* No traffic count nvaiiﬁble, number of vehicles estimated.

Indirect losses related to highway demage were computod ot 100 percent of
the direct loss to allow for some of the leosscs that were not included in
the above determinatien.

¢. Railrond indirect lossces. - The extent of indircet losses

el

susteined by railroads was ¢stimated from the monthly Railroad Operating
Revenue and Operating Expense sheets issued by the Association of American
Railroads, after making allowance for normal seasonal fluctustion. The
determination weas limited to the flood of 1936 because hurricane wind and
wave damage, as well as flood damage, occurred in September 1938, TLosses
were computed, for the twe vrircipal railroad compenies operating in the
flood ereas, from the increase over the normel operating experses for the
menths of March and April 1936, and from the loss in revenue for March,.
The determination was as follows:

N.Y.,N,H. & H. Toston & Maine

Reilroad Railrcad

Direct damage reported by company $,20,000 % 830,000
Inerease in operating expense during

March and April 1936, (From in-

crease over normal operating ratic) 916,000 1,501,000
Indirect loss included in opercting

expenses L,g6,000 671,000
Indirect loss of revenue {Dcerease

from normal for March) 142,000 132,000
Total indirect loss to company 538,000 803,000
Retio indirect to direct loss 1.28 0.97
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Besides the ahove losses to the reailrosds themselves, the c¢ffcets of in-
terrupted or irregular scrvice were widesprecd end couses immumerablo
other losscs to industry, commerce, and individuals. The indirect losses
were teken at 100 percent of the railroad direct losses.

f. Utility indirect losses. - Indirect losses related to

utility damsge include losses to industriel, residential, and commercial
groups outside the fleood area, by reason of disruption of service, as
well as the loss of income or cost of temporary service to the utility
companies themselves, Indirect losses to the utility comnanies, based
vpon profit and overhead, amount to approximately 60 percent of the di-
rect losses, Indirect losses, due to interruption of service, to groups
outside the flood were studied by analyses of secveral reprosentative
power utilities and the areas they serve. These indirect losses were
found to total four times the indirect loss to the original companies
and several times the direct loss. The total utility indirect losses
were conservatively placed at 100 percent of the corresponding direct
loss.

g. Agricultural indirect losses include losses due to exodus,

costs of relief, and other losses similer to residential property. Also,
reduced orop yield, as a result of depesits and ercsion of topscil by =
great flood, i1s extended over several years until the land returas to
normal fertility. These losses were estimated for individual farms and
surmated for representative river basivns. They were found to vary from
12 percent of the direct losses for low-type sgricultural sreas to 34
percent for highly developed merket garden snd tobscco lands. The in-
dircet losses related to agricultural damage have been computed at 20
percent of the corresponding direct loss.

h. Public indirect losses., « Flooding of post offices, schools,

and institutions, pleygrounds, parks, sund other public properties result

in substantial indirect losses to the governmental agencies and to the
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rublic by interruption of their services, These indirect losses have
been estimated at mpproximotely HO percent of the public direct losses.

2l. AVERAGE ANNUAL IKDIRECT LOSSES. - The ratios established for

indirect losses to sach type of direct loss were as follows:

Residential « 0.0 Reilrced , + « » 1,00
Commercial, ., 0,70 Highway . . « « 1,00
Industrial., . 1.20 Agricultural . . 0.20
Utility . « « 1.00 Public « » +» + « 0,50

By application of these ratios to the direet recurring losses of each
type, and by weighting these as they occurred in the flood of record, a
percentepe was determined for each damage zone. Indirsct losscs wure
computed by epplication of this constant percentage to the dircct losses
of each reach. Indireect benefits were determined by applicetieon of the
same percentage to the dircet boenefits. There are other important losses
of an intangible noturc which were net included in the atove determinatien.
Duterminable indirect lossus and benefits are suwmorized in Table XVI.
Depreciation Losses - Restoration Renefits

25. GENERAL., - In addiiion tc the direct and indircct losses which

are discussed sbove, recent floods have caused important depreciation
lecsses. Depreciation losses are the loss of wvalue and utility of real
estate, beyond that deducible from direct and indirect losses. These
decreases below the normal value of property have resulted from the flocd
experiences of March 19%6 and September 1938, Normal velue, which is
regulated by the experienced cycle of flocds, was taken as the value be-
fore the major flood of 1936, and decreases during the peried from 1935
to 1939 were observed. The depreciation losses may be further increased
by the cccurrence of other greut floods, ond mey be diminished somewhat
by the oceurrence of & long period with no floods, They arc not re-
curring as are the direct and indireect losses. lSince the reccont extro-

ordinary floods, decreases in walue have become evident in some of the
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following ways:
a., Complete loss =~ scerificc and abondorment of proporty.
. Reduced value for salae, rental, mortgoge, ond toxation.

¢. Permonont losscs of business ond good will.

d, Considerable mortgaged-property reverts to mortgagees.

e. Curtailment of industrial expansicn or new development.

f. BExodus of industries and people from floeod arsa, and
abandonment of plants, faerilities, and homes; often
exodus would be more genersl were net flood orotec-

tion centemplsted.

g. Tendency to withdraw capital from flood ares and stop
eredit for repsir or construction.

- h. Because of risk of flood demage, business interruptions
and further decrease in property values; any new cob-
ital introduced demands greater return on investment.

i. Reduction in utility:

Lower use of basements and grounds.

Lower type of use of crop lands {tobacco to onions to
hay).

Lower class of tenant.

J. Degradation end tendency toward blighted arecs bocnuse
of lower-clnss tenant or owner willing to remain in
flood aren.

Decrenses in real estate veluos in the flooded arens of Hartford and
Springfield have roachsd stagroring proportions as o result of the two
great floods. Although the real cstote merket outside the flood arces
is relatively pood, considering cconomic conditions for thu past tun
ycars, thore is absolutely no market fer any class of property within
the oreas. Asscssed wvnluations hove been reduced by as much os 50 per-
cent on some propertics. WNot only do banks refusc to grant loons, but
also existing loans are being liguidated on a distress basis. Many in-

dustriael concerns have sustained large permenent losses of business,

The owners of some of these concerns have endeavored to dispose of these



properties in order to escape the hazards of floods, only to find that
floods have reduced the value of the properties to such an extent thet
little sale value exists. All types of property have become depraded as
to occupancy and use. The lesses in real estate values within the flocd
areas can be measured with fair accuracy, but the actual loss is extended
much further, inasmuch as the contiguous non-flcoded arsus gradually be-
come part of the flood plain with regard to occupancy cnd use.

26, EVALUATION OF DEPRECIATION LOSSES. - Annual depreciation losses

were computed from the depression in values that will remain if flood
protecetion is not provided, bascd upon observed docroases from the normal
velue prior to 1936,

a. Normal reeal estote valuation. - Summarized in Table XVIIZ

is the value of property previcus to the majer flood of 1936. Valuotions
were based upon assossmonts adjusted to represent truc value in cach
locality. The pre-flood valuec and developmont in known flood arcas were
found to be alrendy bascd upon recognition of normal floeds and wcre con-
siderably bolow the level of cquivalent unflooded property.

b. Decreascs in voluc were determined, allowing for eccnomic

changes, from a wide range of sources:

(1) True sales from real estate brokers to determine
loss in market value,

(2) Amount of reduction in essessed values or abate-
ments in taxes, ascertained from local assessors.

(3} Opinions of bankers, real estate operators, and
other qualified individusls and orgenizations
as te the effect of recent major fleoods upon
the market or mortgege value of property.

(L) Opinions of owners, tenants, and officials of im-
dustrial plants as to loss in market, rental,
or utility wvalue.

On the basis of the abeve facts and opinions for each locality or impor-

tant property, experienced appraisers determined the decreases from pre-
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flood vrnlue, between the cxtremes of cxapperrted denrceirtion from
opinionf of brnkers ond rorl cstete operertors to denrceirtion lese then
the returl rmount frem rssessors. These decrorses in velue were reduced
to exclude the erpitrlized velue of ennuel direct end indirecet losses
wherever reel estete velues pricor to 1936 did not elresdy reflect flood
sxperience, The emount of the reduction renged from 1.5 vercent of velus-
tion in the highly developed srers of the lower valley to 20 nercent in
the smell urbsn or industriel srces of the unper valley. The existing de-
precistion, determined in this manner, smounts to sprroximetely 383,739,000
for reel estete velued nt %393%,498,000 prior to the recent floods r£s sum-
marized in Teble XVIII. This represents rn eversge decrerse, in the flood
sree, of 6.9 percent in Vermont, 8,1 percent in New Hempshire, 21.4 per-
cent in Messechusetts, and 2%,6 vercent in Comecticut eg e result of

the floods of 137%6 rnd 1928. In a few instencecs, deerenses initisted by
the fleod of 1927 on upper Vermont sad New Hemoshir o tributcerics heve

been included 1f the loss hes not rilrerdy bocome ne rmenent,

c. Annuerl deprecistion losses were computed unon the brsis

of (1) nn rversge recovereble loss during the S50-yerr lifec or protective
worke equel to one-helf the existing denrecistion, determined ebove, =nd
(?) &n ennusl loss of § percent to the property owners end a 2 percent
tex loss to the community. Annurl denreciation losses rre summerized in
Teble XVI.

27. RESTORATION BENFFITS. - fdequnte flood protection is the only

means of restoring the deprecirted voalue of renl esteate vnd of enebling
the property to retein the wvalue it had previous to the 1336 flooda
Benefits from recovery of the annucl deprecistion losccs determined
sbove were credited to provosed pretective works in proportion to the
value of rerl estrte receiving comnlete protection. This proportion wes

determined from curves of resrl estrte value versus stege or discharge,
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TaBLE ZEVIII

DEPRECIATION MDD VALULTICH DAT., D
POTENTI.I, INCRE.SES IN LT V LUES
COMECTICUT RIVER V. .TLRSTED

Reat ESTATE REAL ESTATE REAL AHD PEfw EXHITHNG DEJ POTENT I AL
. VALUATIQH » VALUATION, SONAL PRQPERTY PRECIATION OF JHCREASE OF
DANA GE PREFLOGE - VALUATION, REaL EsTATE| Lawb vALUES,
RIVER STATE MAXIMEM £ Xon MAX 1 HEH MAXMUM FroM FLOODS OF  WITH
ZOHE PERIENCED o
Froon AReA FLOOD AREA» FLOOD AREAw 1936, 1938 PROTECTLON
(1) {2) (3} {4) NG, () NG {3}
Connectiautf C-1] VEe~W.H.}5 598,000{5 975,000 ;; 1,354,000 5,700 0
v C~2! ViemleF. 568,000 761,0001 1,004,000 5,500 o
" C~3! Vie=N.H.! 2,3L6,000f 3,102,000 1,095,000 127,100 0
" oL} Vt.-¥.H. 1,%18,000. 2,018,000 3,143,000 1,500 0
# C=5| Vte=W.H.| 3,020,000 /,09,000] &,000,000 195,700 0
" Cub i Vie=1aTI,
& Mnss, 263,00 L,02,000 536,000 4,100 0
" C=7] imSse 31,771,000} L7,211,000! 66,328,000] 6,500,000 828,000
" C=8] Mass, 132,759,000] 162,780,000| 26L,607,000{32,857,000 2,75k, 000
" C=9! Conn. L,300,000 7,610,0001 18,140,000 130,000 122,000
" C~10 Conn., 156,521,000 | 260,700, 000 | 267,983,000 |38,210,000{ 8,126, 0C0
Totals for{Connecticut R, | 37%,139,000[.,90,L53, 0001630, 395,000 (78,339,600 11,330,000
Passumpsic| 1 o] Vta 214,000 231,000 3%1,000 0 0
" 1bl vt 2,040,000 2,33L,000| 3,5L8,000 127,500 G
" 1 o Vi, 1,190,000 1,2L6,000] 1,996,000 68, 000 0
" 1¢| Vvt 1149,000 Lok, 0G0 583,000 0 G
Stevens 2ol Vt. %0, 000 105,000 151,000 0 0
Wells % al Vt. 549,000 613,000 891,000 31,000 o
Ammonoosue | I a| N.H. 13,000 865,0001 1,718,000 0 0
. n Iy b} HeHe. 259,000 50¢,0004 1,002,000 1k, 000 42,000
" L x| w.r, %23, 000 630,000 ali2, 000 0 o
" L y| ¥eH. 2,000 250,000 272,000 0 0
Waits 5 al| V. zl, 000 135,000 208,000 3,100 G
~ White 7 o Vt. 107,000 186, 000 216, 000 3,L00 0
" 7 b | vt, 15,000 30,000 49,000 0 0
: 7 ¢l Vta 40,000 1y, 000 18i, 000 2,600 0
i 7 4t Vi, %05, 000 120,000 576,000 11,900 0
" 7 e | Vt, 190,000 290, 000 Loo,000 0 o
. 7 v | V. 157,000 197, 000 261, 000 L, 800 0
. 7w Vt. 0 0 ) 0 0
; 7 x| Vte 0 330,000 1435,000 %,100 0
T v |Vt 172,000 339,000 179,000 0
Me.scoma 8 o | MeHa 149,00 367,000 586,000 L, Lico 0
" 8 b | NeHs 1,600,000 | 1,184,000 | 2,78l,000 143,000 0
Ottaugue-
ches 9w | Vte 835,000 | 1,146,000 | 1,889,000 27,800 0
Suﬁa{ 10 a |W.H. 15,000 29,000 63,000 C 0
! 10 b | WeH. 1,746,000 | 3,617,000 | 7,17.,0C0 0 23,000
) 10 ¢ | K. H, 3,000 %1, 000 45,000 0 0
10 w | H.H, 272,000 853,000 | 1,547,000 3,600 0
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TABLE XVIIT (Conttd)

REAL ESTATE REAL ESTATE REAL AND PEhe EX}sSTING DE-I POTENT AL

DAMAGE VALUATION, VALUATEON, | SONAL PROPEATY] PRECIATION OF INCREASE OF
RIVER STATE PREFLOCE , VALUATION, REAL Esnrs( LaNp VALUES,

I0ME MAX{MUM EX= MAX TMUM MAX (1M FROM FROGDS OF WiTH
PERIENDED .
Froor AREA FLGOD AREAs| FLOOD AREA® 1936, 1938 PROTECTION
{1) (2) {3) (4) {s) () (M (8)

Black 11 a Vi, ¢ 905,0008% 1,788,0.010 2,637,00015 96,0018 c
" 11 b |Vt. 150,00C 151,00C 201,008 6,200 o

Y 11 ¢ [Vt, 1,516,000) 2,L8%, (] 3,733,008 18k, Gl ¢
Saxtons 12 a |vt. 18, Cuv L5h, 0. . 575,500 o 0
West 13 & |Vt. 118,000 140,000 185,000 0 0
" 12 y |Vt 289, 000 383, 000 Lk3,000 23, [;00 0

" 13 z | Vt. 265, 000 311,000 z7L,, 000 0 0
ishuelot U a [N.He 186, 000 zql;, 000 525,000 29, 900 0
" U b |HH. L,180,000} 8,841,000] 11,186,000} 700,000 86,000

" U o |H.H. 41,000 63l,000| 1,123,000 0 0

" U £ j1.H, 552, 000 810,000] 1,532,000 0 0

u U m |N.E. 57,000 69,000 112, 000 8,000 o

" Y, x |NeHe. 231,000 262,000 199,000 25,100 0
M¥illers 15 ¢ {Mass, 1,049,000 1,210,000| 2,126,000 154, 300 0
" 15 e |lmss, 1,051,0001 2,641,000 6,543,000 158,500 0

" 15 g1iMasse 7,757,000 9,958,000{ 15,289,000 716, 000 0

" 15 ht|lmss, 1,888,000} 1,892,000{ 4,081,000 19,000 0

" 15 d [lass, €,000 17,000 22,000 ol 0

" 15 £ |lass, 0 0 C 0 0

" 15 x {Mass. 608,000 617,000 1,188,000 7L, 300 T
Deerfield 16 u {Hass. 733,000] 1,016,000 1,80%,000 0 0
" 16 y |lass. 1,15,000{ 1,821,000{ 2,765,000 0 c

" 16 w {Mass,-Vt{ 17,000 52,000 72,000 ) o]

" 16 x |lmss,~Vt 778, 000 974,000 1,342,000 26,800 0

" 16 y |Vt 26,000 116,000 185,000 0! o

" 16 2 {Vt, 103,000 417,000 716,000 12,700 0
Chicopee 22 a |ass. 0 320,000 330,000 0 0
" 22 b [TDESe 3,986,000] 9,622,000 13,698,000 825,000 565,000

" 17 a |lasc. 160,000 Log,000 615,000 0 0

" 21 a {lmss, 202,000 387,000 569,000 9, 700 0

" 21 b {Mpss, 968,000{ 1,325,000{ 2,31kL,000 0 o

" 17 b |llass. 7,160,000 1,106,000 33,594,000 912,000 237,000
Westfield 18 a {liass. 11,000 95,000 165, 000 o) C
g 18 b |ilass. 1,650,000 15,009,000 22,795,000 229,000| 252,000

" 18 ¢ {lass,. 190, 000 280, 000 525, 00 0 0

" 18 v [I:ss. 71,000 103,000 153,000 700 0

" 18 w {i'ass. 451,000 705,000 1,308,000 9, 800 0

" 18 x [lMnss,. 7,000 11,000 16,000 0 0
Farmington | 19 u [=mss, 48,000 101, 000 119,000 0 0
" 19 v |Conn, 556,000 | 1,L06,000{ 2,176,000 0 0

" 19 w {Conn, 1,111,000] 1,956,000 3%,0,0,000 71,000 0

" 19 x |Conn. 1,520,0001 1,777,000] 2,919,000 179,000 0
" 19 y |Conn., 2,134,000 L,37hL,000| 6,442,000 362,800 0
Tributary Totels 80,001,000 {168,036, 000 [181,755,000 | 5, 39G,L00 11,221,000

-90-



TABLE XVIII (Cont'd)

p—

{{EAL ESTATE f{iEAL ESTATE REAL AND Pene |EXISTING DE= | POTENTIAL
VaLuation, VALUATION, §ONAL PROPERTY| PRECIATEION OFf IMCREASE OF
DAMAGE PaeFLoor, VALUATEON, AL ESTATE LaND VALUES,
RIVER STATE MAX IMUM EX= MAX §HUM MAXIMUM Frots FLoODS CF WrTH
Z0HE PENILNCED .
FLoob AREA FLOOD AREA+ FLoob AREa+ {1938, 1938 PROTECTION
(1) (2) (3) (4) (5) (6) {1 (8
Total real and persenal property 818,150,000
Tax exempt preperty affected
(publie and highway) 57,551,000
Railraad property affected
(approximate) ' B 20,330,000
Tateals 393,&98,000 agé,539,000 896,051,000 83,73%4,0000 13,051,000

* Area flooded by floed having 0,1 percent chance of occurrence.
** Exclusive of direct and indirect less; ineludes some effect of the 1927 flood.
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prepared by alloeoting voluntions teo aroas successively flooded up to
the flooded orca of the fleood having o 0,1 percent choneo of oceurronce,
Annval restoration benefits to the Messrvairs of the Revisdd Comprehcnsive

Plan totnl $2,4,14,000, ns summarized 4n Inbles XVI and XVII.

Increnses in Land Value - Enhencement Benofito
26. DEFINITIOE. - Bemefits to flood control will rcsult from ine
creases in the wvalue of idle or partially developed lands, above the level
prevailing prior to the 1936 flood, where development has been retarded
by flocds. These increases will result from the more productive use of
the land, which will follow protection,

29. ESTIMATE OF POTENTIAL INCREASE IN LAND VALUE. - The increase

was computed as the difference between present and potential iand wvalues
in the area affected by floods before 1936. Fresent values wero based
upon the price level and usage prior to the flcood of March 1936 us deter-
mined from aszessments; sales, and properties offercd for sale in the
aroa. Potential valuc is the probable valuc of the protcetod land taken
after & long poriod, 20 to 25 years. To climinatc developmont costs in
the vurious arems, potenticl valuuw was tokon s the feir valuc hofore
development tekes place, as determined from welphing of the following
considerations:

a. Direction of city growth (trend),

b. Location of property - proximity to developed centers,

Accessibility - reilrond and main highwevs,

lo

d. Adeptability for certain purposes,
8. DNeighborhood improvements,

« Topographical conditions,

£+ Possibility of future growht,

h, Availability of other undeveloned ares,
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i. "Hiphest and best use" - most productive use over a
reasonably long and sustained period,
J. Zoning ordinance restrictions.
Table XIX shows the net increases anticipated from complete
flood protecticn.

%0. ENHANCEMENT BENEFITS. - The annual benefit throughout the as-

sumed 50-year economic life of protective works was conservatively com-
puted at 5 percent of the potential net increase in land value for sreas
where complete protection is provided against a flood heving a 0.1 porernt
chance of cecurrcnce. Complete proteetion will be provided by the ape-
proved levees, and anmnual benefits of $550,100 will accrue, eguivalont
to the potential increase of $11,003,000 shown in Tablc XIX. Protcction
of the Springdale arece by the propescd Holwole levee sheuld rosuit in o
nct inereasc in land walus of at least $4,65,000, or $23,3%u0 amuelly,
Complaete protection against en extrome flood has not beern rocommendod
for other localities, and potential ineresses in land valus equal to
$1,583%,000, or $791,500 annuaelly, have not been credited to the recom-
mended plan cf protection, although a larpge portion of the enhancement
benefits would actually accrue because of the high degree of protection

provided to these areas by reservoirs,
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POTE#TIAL INGREASES IW LANu VALUES

TABLE XIX

LUHECTICUT REVER WATERSHED

s : : P :‘HE : BLEORE PROTECTLCH AFTER PROUTECTION H MET s
: LOCAT 10K ot s0ar= ARERS, AVERAGE PRE-FLOOD VALUE - __AVERAGE POTESTIAL VALUE : TOTAL : POTEUTIAL :
: : : RIvER PACRESyppp® UNIT & FRONT UHIT ¢ JoTaL T UNIT @ FRonT  f GRiT  : PoTExTials POYERTIAL + jucRpise of:
: city (STATE, 1 ZONE, SCRES yLuEe:  FEET  : vaLuEs ¢ VALUE (AGRES.yu)upe.  Feey  syaluEe 3 VALUE 3 USE t VALUE#s 3
1)z (2) : (3) ¢ (4} $i5) : (6) : (7) = (8) ¢+ (8} (10} : (13)  : (12): (13} ¢ (14} & (151 : {16} 1 3 {15} :
P ; ; Pl : APPHOVED LEVEE AREAS : : ; : :
i TtXORTHAMPTON HE R W LS 1 T @ 3% 26:4 140: 2,200:; 10 s 25,800:  28:% BI0: 2,200 5 75 iy 137,600:Mixep 15 162,000
s 2:CHICOPEE HASS.r M + 8 ¢ 297 Z86:  240: 13,5008 1 s 157,700¢ 25C: 1,387: 13,500 80 & 1,4448,700: ° : 1,282,000%
T J:SPRINGFLELD : "ot + 83 113: 112: 1,605: 2,700 10 : 206,700: 112: 4,167: 2,700 : 68 & 550,700:CoMM. ~ INOD.: 444,000;
: 43WEST SPRINGFJELD ¢ M 7 :+ 3¢ 253: 245% 2,189 3,400 45 t 873,300: 245: 4,412; 3,400 ¢ 179 @ 3,601,000: " o 1,018,000
:  B:iHOLYOKE : "o T e - - : - r - e 3 - :o- - 3 - : 0:
1 G:iHARTFORD W 1 10 :1,185:1,185: 1,020 - 1 - : %,206,000:1,185: 6,590: - ¢ = 1 7,810,000 ™ " : 5,501,000:
t  T:EAST HARTFORD : ® o + 10 ¢+ 377: 356: 86: 9,100 23 :  239,600: 356: 1,357: §,100 ¢ 117 ¢ 1,728,20G:Mixco @ 1,486,000:
:+ :TOTALS, APPROVED H : : : : : H : : H ! : : . ot
. ILEVEE AREAS f s . 42,261, . : . . 2,511,900, ; : -13,515,200, . 11,003,500,
P o S | OTHER AREAS S ' : : : ;
¢ D:HORTHAMPTOY ass. ¥ P v 381;  267: - - r 102,600: 331 792: - - 302,000: " H 20¢,006:
1 9:HoLvokEe s Mo : T ¢  52:  49: 6,265 1,500 20 337,000: 48:11,775: 1,500 : 150 @  802,000:CoMM, - {1D.: 465,000:
t 10:Winpsor CoNta: M r 91 320 320: 356 - - 114,000: 320: 738: - 5 = 3 236,00C:Mixer 122,000
: VI:WETHERSFIELD L 100y 11 3% 272 - - 3,008:  11: 3,910: - - 3 43,6060:Res. 40,000
¢ 12:L1580N sH.H. AmMMonooOsuc: 4m: T3:  73:  B57: - - : 48,0000 73: 1,233: - 1 - 90,000:RE5. = AGR. 42,0001
+ 13:CLAREMONT : " iSuGAR : 10m:  98: 96 312 - - T 36,000:  96: T18: - - 63,000: " "o 35,000:
2 T4:KEENE : " ihsruElor & t4er 2017 201 1Td: - - : 34,800: 201: 600: - - ¢t 121,00C:1mep, - RES, : £6,000:
1 15:WARE tMASSLICHIGOPEE 3 228 22; 22: 900: - - : 19,0600 22: 1,59Q: P 35,0090:Res8. : 16,000
1 16:WARE L t 22n: 5 -5 - :(IHCLUD!NG BuiLbINGS} &  247,00G: 5: - {IncLuDIkG BUILDINGS) T736,000:Inp. : 545,000
s 17:CHICOPEE FALLS L s 17e: §: - =~ :yiucLubiuc suiLbiwss) o 320,000: 5: - t[NCLUDIhG BuILOINGS) 537,006: " : 237,000
t 1BIWESTFIELD ¢ " JESTFELD @ 138y iGY9:  1{G: 908 - - H ©5,000: 108: 2,220: - 1t = 1 351,000:ixeD H 252,000
. .TOTALS, GTHER AREAS, | - ) : f 1,353,800, | : : : 3,402,000, to2,048,000)
. ;GRAND TOTALS : : . 43,155, X ; : . 3,865,700, : : 116,817,200, . 13,051,000,
. * AVERAGE UNIT VALUES PER ACRE AND PER FRONT Foo?, 100 FEET DEEP.
WEIGHTED AVERAGE OF ESTIMATED UNIT VALUES APPLICARLE TO EACH PARCEL.
** CREDJTED TG PROPOSED PROTECTIVE WORKS ONLY WHERE COMPLETE PROTECTION PROVIDED.
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General

L. INTRODUCTION. - In the Commecticut River Watershed, pollution

abatement is essential to balance industrial uses and recreational de-
mands for purity. 8Since the moin river is an interstate stream, cooper-
ation, chiefly between Massachusetts and Connecticut, is necessary.

These two states, both heavily populated and industrialized, have eight
times the povulation density of similar aress in the watershed in New
Hampshire and Vermont. Concerted efforts to eradicate pellution have
resulted in the completion of & modern sewage-~disposal plant at Hertford,
Connecticut, while the second largest source of pollution, at Springfield,
lMassachusetts, will scon be cared for by works now under construction.
Other improvements at smeller municipalities are numercus. The situation
with respect to industrial and refuse pollution is not so seriocus as
along other New England rivers.

2. SCOPE. - This section ¢f the Appendix describes the peneral

sanitary conditicns along the verious streams in the Cornnecticut River
Watershed; lists the sources, tyres, and quantities of polluting sub-
stances; and outlines the remedial measures now in operation, under con-
struction, or contemplated. Studies were made of existing and proposed
pollution abatement statutes, water analyses, and reports of other
apencies, Interviews and conferences with siate officials furnisnhed

the information needed for bringing data up to date. The effect of
flocd control works on pollution problems is discussed.

3. PREVIOUS REPORTS, - Preparation of polliution studies for the

Connecticut Basin was facilitated by the numerous recent reports made
avallable by state agencies and New Englend planning eutherities. Under
sponsorship of the Massachusetts Department of Public Health, perscnnel

of the Work Projects Administration are preparing reports on pollution
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sources in the various watersheds of the Commenwesalth, including the
Connecticut, Deerfield, Millers, Chicopec, and Westfield Basins. To
date only the Deerfield valley reportl has been printed, but the spon-
sors have allowed use of preliminary date which are to be incorporated
in the remaining reports. TFor the portion of the besin in Connecticut,
reports of the State Water Commission, particulerly their "Watershed
Pollution Study" were utilized. No comprehensive state documents con-
cerning the upper part of the basin, in New Hampshire and Verment, were
found, but tabulations’ of the New Englend Regional Plenning Comrission
were available for these less demsely populated areas. A complete list
of reports, used in this section of the Appendix, is given in the bib-
liography on Page 153 following.

li+  DESCRIPTION OF BASIN. - The location, size, and topography of

the main stream and its tributaries are described in the reports on the
Conrecticut River published as House Documents No. 455, Seventy-fifth
Cengress, second sesslon, and No. L12, Seventy-fourth Congress, second
session, A description of the sanitary condition of the various streems
of' the basin follows in Paragraphs 15 to 23 of this section of the
Appondix.

5. POPULATION. - According to the 1930 Federal (Census, the Con-
necticut River Watershed in New Hampshire and Vermont, having a pop-
uletion density of 30 per squere mile, is less than one-cipghth as thickly
inhabited as the Massachusetts-Connecticut portion, which has a density
of 2447 per square mile. Over two-thirds of the 1,230,000 nopulction is
urban with nearly all citiocs located in the southern part of the valley,
Sincc the 1930 census, estimates indiecates that inercascs have occurrod
in the urban and suburban arees, particularly in the industrial part of
the basin around Springfield, Massachusetts, and Hortford, Connecticut.

Other than in these urban aress, population is well~distributed among
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the numerous small villages along the river brenches, with a gradual
lessening in concentretion to the northward. Of the several relation-
ships which may be derived between population and stream pollution, most
evident is the fact that the more heavily populated towns have the more
urgent end complicated problems of waste disposal. Throughout the water-
shed nearly all of the lerger communities are sewered. All dc not have
treatment plants. Direct pollution by sewage results, Waterway pol-
lution is directly proportional to population density -- the more densely
poepulated the area, the higher the sewage concentration in the streams
carrying off the wastes. TFortunately the populated zones are well-speced
along the river so that some self-purification is effected between pol-
lution sources. The chance for complete decomposition and oxidation is
greater when sewape is being discharged through several small outlets
then when it flows from one large outfall. Small individual discharges

alsc result in less objectionable local conditions at the outfalls.
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Laws and Letivities

6. POLLUTION LAWS. - The Connecticut River Watershed, incliuding

areas in the Province of Quebec and four states, and containing an im-
portant navigable waterway, is governcd by several pollution aboatcment
laws, hoth Federal and Stele. Streams preempted for water-supnly use

are safeguarded by lews enforced by the varicus state heslth departments,
The statutes in effect are outlined in the following perapraphs on pol-
lution lepislation.

e&. Federal, - The nevignble portion of the Comnecticut River,

that from Long Island Scund to Hartford, is directly subiect to Federal
nevigation leswe, whereas other portions of the watershed arve only in-
direetly concerned with provisions of the "Laws for the Protection and
Freservation of the Navigable Wonters of Lhe United States” as erlodied
in the River and Farbor Act spproved March 3, 1899, Section 13 of this
low mekes it illegal to discharge

"eilther from or out of any ship, barge, or other floating
craft of any kind or from the shore, wharf, manufacturing
esteblishment, or mill) of any »ind, any refuse matter of
any ind or description whatever other than that flowiag
from streets and sewers and passing therefrom in a liguid
state, into any nevigable water of the Urnited States, or
into any tributary of any navipgeble weter from which the
same shall floot or be washed into such novigable water;
end it shell not be lawful to deposit, or causc, suffer,
or procure to be deposited matericl of any Yind in any ploce
on the bank of eny navigeble water, or on the tanl of any
tributary of any nevigoble water, where the shmre shall be
liable to be wnshed into such novigadle wator, either oy
ordinary or high tides, or by storms or floods, or othér-
wise, whercby navigotion shali or may be inpeded or ob-
structed . . ,"

b. State. - In the upper portion of the waitcrshed, laws are

desipned primarily for proteetion of the reercotioncl and water-supply
Tacilities of lamkes ard nords, whereas in Messachusclbhs snd Connecticut
the wltimate aim is the atinmimment of a stream-purity halance belween

the numerous usages such as sewage dilution, navigation, recreation, in-
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dustrial processing, and water supply. Becsuse of greater population
densities in the lower velley, laws there are necesserily more stringent
and comprehensive, Much of the data on state statutes is from the 1939
reporth of the Special Advisory Committee on Water Poliution. A digest
of certain of these laws follows:

(1) New Hempshire. - The Act of March 1, 193%, amending

Chapter 141 of title XV, Public Health, includes the following pro-
visions:

(a} Section % prohibits the wilful pollubtion of
any waters used as & source of water supply except that it doos not
apply to waste srising from lumbering business or te manufacturing if
iocated more than four miles from point of diversion.

(b} Sectien 20 prohibits construction of any sewage-
disposal system witnout first submitting detailed plans Lo the State
Board of Health snd securing its approval,

(c) Secticn 32 prohibits discharge of sewage or other
deleterious wastes from eny factory, hotel, boarding house, commercial
establishment, or camp inte any stream, not hitherto polluted, without
approval of plans by the beard.

(d) Regulation 2 of thc board prohibits poliution of
uncentaminated publie weters, whether or nct sources of water supply.

(2) Vermont. - In addition %o speeial acts which relate
to prevention of pollution of ccrtain named lakes, thoe Sornerel Lewe of
Vermont contain the following provisions:

(a) Scction 6197 provides that the State Hourd of
Henlth shall advise and consult with municipual officers in rugard to
dreinage, water supply, and sewerage of towns and villages.

(b) Section 702G prohibits discharge of sewage
or other polluted matter into the waters of a pond or leke having an
area of 1000 acres or more and lying wholly within Vermont.

(e) Section 6986 prohibits deposit of edring or
slabs into any stream and prohibits the owner of any mill set up after

Avgust 1, 1913, from depositing any mill refuse into streams.

(3} Massachusetts. - There is no law in Massachusettis

empowering any state agency to order abatement of poliution, excepting

0il pollution. Chepter 111, Section 17, of the Massachusetts General
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Laws, as amended in 1937, follows:

"The department {of Public Health) shall consult with and
advise the officers of towns and persons having or about to
have systems of . . . sewerage, « » . 85 to the bsst method
of disposing of their . . . sewnge with reference to the
existing and future needs of other towns or persons which
may be affected thereby. It shall also consult with and
advise persons engaged or intending to engapge in any manu-
facturing or other business whose . . , sewage may tend to
pollute sny inland woter as to the best method of preventing
such pollution, and it may conduct experiments to determine
the best methods of the purification or disposal of . . .
sewage., No person shall be required tc bear the expense

of such consultations, advice or experiments., Towns end
persons shall submit to said department for its advice and
approvel their proposed system of . . . the disposal of . + &
sewage, and no such system shall be established withoul sueh
approval. All petitions te the peneral court for acuthority
to introduce a system of . . . sewerage shall be asrccompanied
by a copy of the recommendation, advice and approval of said
department thereson. The department may after a public hoar-
ing require & city or town . . . tc mekc such improvemenis
relative to eny existing treaitment works as in itz judgment
may be necessary for the protection of the public health.”

Study of this statute reveals that & city or town, although fully awsre
of the urgent need of a system of collecting-sewers or & troatment plant,
is under no compulsion to construet such works. If they are to be con-
structed, plans must be approved by the Department of Public Heaith,
However, once such a plant is in operation, the department hes authority
te campel enlargements, ilmprovements, or changes te be made if the de-
sired degree of purificetion is not being attained. If the department
determines that the unsatisfactory operation of a disposal plant is due
to manufacturing wastes 1t may prohibit or regulete the entrance thereof
or require treatment of said wastes.

(i} Connecticut. - The State Water Commission, wicr proe-
visions contained in Chapter 1,2 of the General Statutes, has eutherity
to compel treatment of wastes and can act agsinst establislment of any
new source cof pollution. Section 2557 states,

"If, upon hearing, the commission shall find that any per-

son, firm or corporatior is polluting the waters of the
state, it mey meke an order directing such person, firm or
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corporation to use or to operctc somc practicuble and
reasoncbly available system or mocns which will retuce,
control or eliminate such pollution having repurd for the
rights and interssts of o1l persons concerncd, provided

the cost of installation, maintenance and operation thereofl
shall not be unreasonable or inequitable. Such order shail
specify the particular system or means tc be used or opor-
ated; provided, if therc shell be more than one such prec-
ticable and reasonably available system or means, such
order shall give to such person, firm or corporation the
right to cheoose which one of such systems or means shall

be used or operated,”

Section 2559 is as followsy

"No person, firm or corporation shall create, establish,
cause or maintain any source of pollution not existing

June 2%, 1925, provided said (State Water) commission, after
hearing and investigation, upon application of any person,
firm or corvoration, mey issue such order relating to any
pollution as it shall find will best serve the public
interest,"

Chapter 1l1, Section 2947, conferring pollution ebatement sutherity on
the State Department of Health, states,

"No person, corporation or municipality shall place in or
permit tc be placed in, or discharge or permit to {low into,
any of the waters of the stante, any sewage prejudiclal to
public health. The state department of health mey investi-
gate all points of sewage discharge and may examine all ex-
isting or proposed public sewerage systems end refuse dis-
posal plants, and may compel their operation in & manner
which shall protect the public health or may order their
alteration, extensicn and replacement when necessary for
the protection of public health, and the quelifications of
the cperstors of sewage treatment plants shall be subject
to the approval of the state department of health., o pub-
lic sewerage system or refuse disposal plant shall be built
until the plan or design of the same shall have been filed
with the state department of health and approved by said
department, and no such system or plant shall be buillt,
extended or replaced, the effluent or discharge from which
may or shall directly or indirectly mingle or come in con-
toct with the waters of the state until the plan for the
some shnll have heen approved by the stote water cawnission
under the rrovisions of Chapter 12."

T OIL POLLUTION LAWS.

&, Federol, - Public Documunt 238, Sixty-eighth Congress, first

—

session, the "0il Pollution Act of 192L,", deals specificnlly with depo-

sition of oil from vessels on coastsl navignble waters, such as the Con-
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necticut River from Hartford Memerial Bridge to Long Island Scund. The
river is extensively uscd during summer months for pleasure bozting, with
yacht clubs at East Hartford, Wethersfield, Middletown, and Essex, Con-
necticut.

h. State. - Section 59 of the Massechusetts General Laws,

—tme

Chapter 91, is the only state law reguleting oil pollution in the Con-
necticut Basin. The law states that -

"Whoever pumps, discharges or deposits, or causes to be
pumped, discharged or deposited, into or on the waters of
any lake or river or into or on tidal waters snd flats, eny
crude petroleum or any of its products or sny othar oils

or any bilge water or water from any receptacle conbtaining
any of said substances, in such manner and to such extent

as to be a poliution or contamination of said waters or
flats or a nuisance or be injurious te the public health,
shall be punished by a {fine of not more than five hundred
dollars; but this secticn shell ncot be comstrued to prohibit
the use of oil for the extermination of mosquiteces or cother
insects.”

8. LAWS ON POLLUTION OF WATEEWAYS BY KRFUSE. - The Iederal law

covering this type of pollution is contained in Section 13 of the River
and EBarbor Act referred to in Peragraph QE above. Regulation 3 ol the
New Hampshire health board prohibits the dumping of refuse, so that it
can be carried into the state's publie waters. It does not apply to
sewage and industrial wastes discharged into already polluted waters.
The Connecticut low is embodied in Chapter 142, Section 2560, which

states,

"No person or municipal or privete corporation shall de-
posit any gerbtage, domestic refuse or other material of
like nature in the waters ol any river, stream, pond, loke
or tidal waters of this stote or ., . on any land within
a distance of fifty feet of the high-water mark of any
such waters or in any place where storm or high water may
carry such material to an edjacent waterway . . ."

9. POLLUTION ABATEMENT ACTIVITIES.

a. Federal. - The Federal Government has undertaken no special

—

pollution abetement memsures for the Connecticut River Watershed other
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than the enforcement of the existing laws,

b. Interstate covperation. - Because of the interstate nature

of the Connectlcut River Watershed, any general improvement program must
depend in part om cooperation between the four states ooncermed, with
emphesis on cooperation between Massachusetts and Connecticut where the
problem is more acute., In New Hampshire, Chapter 16, Laws of 1037,
suthorizes the béard of health, at the request of the health depurtment
of any adjeining state, to make rules and regulations for the protection
of the purity of interstate waters used for public water suppiy of such
adjoining state, Similar legislation is embodied in Section S95d of the
Connecticut General Laws. In 1925 the General Assembly of Connecticut
passed Special Aet 527 authorizing appointment of a commission to deal
with the Federal Government and other New England states in such prob-
lems 8s the elimination of pollution. In 1936 the Massachusetts Legis-
lature authorized its state planning borrd to enter inte compacts with
the Federal Government and with other states for the development and im-
provement, including elimination of pollution, of its interstate water-
ways. To date ne formal interstate pollution sbatement compacts have
been entered into for the Connecticut River Basin.

c. New Hampshire., - Broad pellution abatement powers are con-

ferrad on the State Board of Health only for streams hitherto unpolluted
or streams used for water-supply purposes. The board functions chiefly
in an advisory cepacity, conferring with towns and cities as to pollution
problems, and approving plens for sewerape systems and treatmont plants.
Protection of streams and lakes used for recremtional purpcses is con-
sidered of paramount importance,

3. Vermont. « In a manner similer to that practiced in New

Hampshire, the Vermont Department of Public Health has general supervi-

sion of waterways used for water supply. If the public health is en-
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dangered, the department nmay, after a hearing, order removal of the
cause of pollution. Towns, villagss, or persons are advissd in the
disposal of sewspe with refercnce to existing end future neeas of other
tovms which may be alfected. Manufacturing concerns from whick dreinage
might pollute water are advised as to the best methods of provention.
In 1938 a state survey of town sewer systems was underteken. Uron com-
pletion of this survey, the State hopes to investigete the exfent of
pollution of streams and bodies of water in Vermont.

8. Massachusetts. - llcuse Docurernt Ve, 1200" nhtotoes,

"While the present llassachusetts lews have assisted greastly

in protecting most of the streams end tidel waters of this

Commonmvenlth, exnurience shows that they give little or no

assistance in preventing pollution of intorstate streums.

Unfortunately, in soie casecs, they actually prevent action

by the Department (of Public Health), as in the casc of the

Connecticut . . + River. Some who have studied this prcblem

would eclassify 11l streams and get up laws to keep them under

classifications, such as rocommended by the research and cn-

gineering committee appointed to facilitate the drifting of

a tri-state agreement between New York, Connecticut and New

Jersey to protect the tidel waters of these States.”
A Massachusetts commission, appeinted teo study and investisate rublic
health lews and policies, while not recommending strict classification
of streams, favored limited additional mandatory powers couferred on
the Department of Publie Health. In 1938 an act wes introduced to the
Massachusetts Legislature to emable the Department of Fublic ilealth to
order any city or town borderirg the Connecticut River te install, mein-
tain and operate sewage=disposal plants. The bill, however, was nct
enacted, the Legisioture beirp loath tc eonfer sdditional mandatory
powers which might be used to force expenditures for improvement rrojects.
While the depariment has only limited enforcement powsrs, it has actively
urged communities to instell treatment works where needed, and improve-

ments are being made where cconomic conditions permit.

f. Connecticut. - The State Water Commission has legel right

to conduct heerings to establish the facts regerding sny certein source
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of polluticn and to issue orders requiring its correction. The law does
not authorize issuance of any order requiring cessation of pollution,

but permits only orders "to use or to operate some procticalle and res-
sonably available system or means which will reduce, control or eliminate
pollution®. While it might appesar that pollution abatement would be
faciliteted if the Commiszsion hed authority to order immediate cessation
of pollution, a long-ranpge view of ‘the problem shows this is not the case
and that the present Comnecticut law furnishes the wisest method of ap-
prot&ch in that 8tate. The Water Commission must first determine the
nature of the specific problem, secondly devise a method of treating the
particular waste, and [{inally require the offender to construct or install
the equipment needed to treat the waste, For a municipality this might be
e sewage-treatment plant, fer a factory a chemical or mechanical device.
The steps are time-consuming and expensive. The state is prepared to
specify the particular methed by whish wastes mey be treated, leaving the
cost of installing the equipment the only obstecle, Thu -otor Counlssion's
pro;ri: haxs been to first require municipalitics te howve o conpr.hiensive
engincering study noade, the worl planned thon boing divid.d into o scrics
of units. Communities are thon urged to take up the work required stop=

by=-step.
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Character nd Treatment of Wastes

10, PURFOSE QOF WASTE TREATMENT. - Treatment of sanitary ard in-

dustrial wastes has the nine~foid purpose of preventing the feiloving:

(1) pollution of waters intended for domestic use, (2} demege to nri-
vate property, (3) demare to industry through pollution of waters needed
for menufacturing processes, (L) infection of cattle by pollution of
their water supply, {5) damage to commercial fisheries, esmecially con-
tamination of shellfish, (&) arroysnce due to offensive odors and fumes,
(7) interference with recreationel uses such as bathing, toating, camping,
and fishing, (8) contamination of and aesthetic demage to water supplies,
and {9) interference with navigation by filling in channels with weste

depesits,

11. DOMEéE}C SEWAGL. - Follution abeatement throu: trewtment of
demestic sewage has made rapid advancement during recent vecrs in the
Comnecticut River Watershed. Estimates of the population served by com-
plete and partiel treatment, and those served by sower systems without
treatment plents reveal tlhie improvement trend. TFlate No.o 1%, o nap show-
ing the locations of "Sewerage Systems and Sewage-Troctment Plonts' in
the Comnecticut River Watcorshed follows this scetion of tho Arpendix.
Table ¥YX, following, includes figures for 1936 and 19/0. The tabhle also

contains estimates for plents proposed or under construction.

{Table on following page)
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TABLE XX

ESTIMATED POPULATION OF CONNECTICUT RIVER WATERSHED
SERVED BY ON=ANIZED SEWERAGE SYSTEMS
A TPUATRENT TLANTS

tUstimated condition

; 1936 3 1940 : as of 19
;E?cilities : Population: Percent: Population*, Percent tfosulationt ;Percent
: : : ! ! :
Sewered with : : : : : :
complete treatment: 30,000 2.0 100,000 7.7+ riL,o00 , 8.4
Sevrered with H : : ; : ;
nartial treatment : 125,000 S 2 270,000 ¢ Z28.6 Lo, 000, Lhal
Sewered with : : : : ;
no treetment : 680,000:  53.6 : : :
. . . untreated . untreated
* ~ ' : SO0 i .
Tinseweread : h32,006°¢ 2.1 0 8ez,000 , 63.7 . e, U : b7.5
Total : 1,267,000 100.0 @ 1,292,000 : 10C.0 *® 2,416,000 ; 100.0

¥ Populatiens based on annual inerease of 1/2 of 1 percent since 1930
Federal Census. Increase was 12,3 percent from 1920 %o 19750, but
estimates indicate slowing dovm to 10 percent in next 25 years.

Despite population increases and augmented sewer construction, the amount

of untreated wastes renchinr watervays 1s decreasine, While there heas

been onlv one plant piving complete trestment, constructed in the 1:56-

19,0 period at New Britain, Connceticut, the several perticl-treatment

plonts installed are more efficient than those built in previcus yoaors.

Amone the cities and towns heving treastment plents are Kecene, New Hamp-

shire, Winchendon, Gardner, ard Amherst, Massachusetts, and Thompsonville,

Reekville, Manchester, Hartford, and ¥iddletcwn, Connecticut, These

plants, their processes, and the resulting effects are described in the

parasraphs on stream conditions. In ell cases, the operation of sewage-
treatment plants is under the supervision of the health department of

the state concerned, #eriodic inspections are madse and sampics of un-

treated sewnse and effluents are unaliyzed. Where the effluent is unsat-

isfactory according to health department stundards, remcdiul measures con

be enforced. Ecch plant is opercoted to give the moximum possiblc doproc
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of purifiecation from aveileble equipment. The economie situation re-
meins the ruling factor in any wetershed improvement prograin, and funds
availeble for installation of additional treatment equipment limit the
quality of effluent, With seware-disposal works under construction at
Springfield, Holyoke remains the largest community to rely on dilution
alone. While sewage dilution is an accepted meens of disposal, a river
may be compered to a septic tonk, both being unsatisfactery methods of
disposal when their rated capacitizs sre exceeded. In the unsevered
asress ordinarily the only rossible stresm pollution Fros outhousys,
cesspools, or properly coperated septic tanks is through scepape, but
heolth outhoritics apgree there is a definite health hozord in the use of
rurel sanitory focilities. Only in the northern port of the watershed
is the usc of these rural methods prevelent.

12, INDUSTRIAT, WASTES.

——

a. Type of menufecturine. - In the Connccticut River Woter-

shed, most industrial plants arc loected in the contral and southern pord
of the basin between Groeenficld, Mossochusetts, ond Middlotown, Cone
neeticut., Unlike other Neow Encloand wotersheds, thore is o wide divorsi-
ficetion of industry, both on the muin strewn end the tributerics. The
sparscly populntcd zones of the uppor valloy are devoted chiefl; to lum-
bering, daliryinr, and arriculturel occupations. In the lNew Hoipshire

pert of the bhasin, small concentretions of the textile and lealthor pro-

duelnes industries are sitnated alone the Ashuelay, Susny, ond Vasooma

»
Rivers, The Vermoent section has slicht indusirial activity excepb at

St. Johnstury on the Passumpsic River, Sprinsfield on the Dinelr Biver,

and Bellows Falls and Brattleboro on the main stream. In the unssachusetts
area there are numerous industrial cities, with paver, textile, and metal

products most impertant. The Hillers, Cnicopes, and lowor Mestfiold

Rivers are highly Industrialized. In the Conmecticut portion of the
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drainare basin machinline predominntes, with papor end toextila

turing centers leecated on the Hockanum River,

LN -

Elesctroplating on a large

scale is done at numerous factories in Massachusetts and Commecticut.

The greatest velume of industriel waste, ebout L0 millien :ellons daily,

is discharred into the Connecticut River at Holyoke, but it is rade up

largely of inoffensive rinses frum paper mills.

b-

—

Character of industrial wastes.

« Information as

to the

comparative concentratioms of domestic sewage and the predominnnt trade

wastes was obtained frem data furnished by the Connecticut Stote Victer

Commission in their lotest biennial repor‘t.6 Table xXI, following,

lists these wastes with their anelyses:

TABLE

ANALYSES OF SIEWAGE

Farts per

I

AND TRADE WASTES

million

T : Bic=
A toSus~  ‘Oxypen . . .
-yhe : sus :C SEST :chemical Reanction petals
of ‘pended con- oxygen = nrosont
i B : H z : i : : L pred
waste zmatter : sumed . demond p N Acid . Alkeli ) o
Sowaro 250 240 2601 7.0 : 0 5 iiren 0.2
Brewery fB,OOO flE,OOO 5,000 6,87 trace 0  Gtriecs iror, cope
Tistitlery 8,000 ;25,000 T:,DO“; .3 : trace C ;tr,n@ﬁ iron, cop-
: . . . . nLe, Lo, T
Lrundry 700 0+ BOO 1,000 %9,0: o 5 fnenc
feper 300 ;1,000 , 700, 7.2 | o . o o,
olon 500 F1,000 ¢ 1,000 8,0 o 5 020
“ton 600, BQO , 700,7.0, 0 , 2
aE 1,000 1,200 ' 1,000 % 7.3 o ¢ o v
novom 1,200, 780 1,500, 6.8, oo, o .
Seel : H H H :
iciile, ¢ 200 o 0:1.0 :30,000 3 o tiren W 000, rop-
ctreng ! : : : : :orer 10, z2ive 10
St ) : : f ’ ’
Jielle, 50 0 0Lt 500 o i U, ~opper 1,
e, - . H ot ,
iy 13,000 1,500 2,600 . 5.0 , - . = mons
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On o busis of the oxyren demand, it may be shown thet certsain industrial
wastes are much stronger than sewage, distillery waste being almost sixty
times as stronr. Laundry wastes, emanating from all cities are objec-
tionable mainly because of the turbidity they impart to treatment plant
effluents. Steel pickling, the immersion of metal in acids to remove
scale, creates strongly ancidic wastes detrimental to bacteriolorical
action. The wastas from electroplating sclutions and rinses, while in-
organic, arge hir~h in metollice content and hormful to narine life.

¢c. Treatment of industrisl wastes. - Much research on the

—

treatment of industricl wastes has been undertsken by stotce assencies,
Studios are conducted to determine the effuet of trude wastes on the de-
sipn ond operotion of now seworc-disposal prejects, so that decisions
can be mode as te which wostes cun bu included in the sanitary scwopge
tnd which should be separnbely ftrouted. Mony paper mills in the busin
hove installed "save-£lls™, screons ond sottling tunks to retrieve pulp
and lesser the pollution nuisance, but in some cases these have been
removed or hy-pessed becruse expectoed economies have not resulted.

fmong the methods used for treatment of ferrous wnstss are the neutral-
ization of acid and precipitstion of iron by allkaline reagcnts, and the
production of coppueras. No useful by-products have been obtuired ccon-
omienlly throupls the treatment of textile wastos, but such trootment is
often neeessary te provent elossine of wuvicipel filtrotlon bods. Tuothe-
ods of treouting textile wustis prior to their discharge into streooms ore
doscribed in o puper of the Amoricon Institute of Chemical Erinccrs.!

d, Economics of industrisl westc treatmont. - Satisfactory

—

Treotment of all industrinl wastee nt o ronsonable cost to tho plint
ovmer is ot presont not possible. A manufoeturcer should, however, reol-
1z¢ his responsibility to the public in proventing indiserimincte weter-

way pollution. Whilc there genorally is willingness on the pert of the
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manufacturcr to coopsrate in pollution abutomont, the prospect of o sub-
stantial expenditure with a recurring permanent sdditiom to cperating
gosts, necessitated by the operstion of waste treatment equipment, is a
strong deterrent., In the largser citieg having municipal treatment plants
sufficiently dilute. industrial wastes mey be accommodated. If, however,
a certain industrial plant discharged s large volume of wastes, it would
be uneconomical to treat it at a municipal plant and it mizht be best in-
cluded In the storm sewers, In Connecticut, several industrial plants
are operating waste trecotment units, which may be justificd on the busis
of comparative costs of treating the wastes at municipal plants und
economies effected through waste recovery end by-product production.

13. REFUSL DISPOSAL. - Several rubbish dumping grounds are situated

alonp stream banks below hish-water lovels. While not wmajor sovrces of
pollution, any steps to ¢ifeet a gencral improvemnent of watcrwoys should
consider them, There are no municipal garbarce or refuse incineration
plants in the watershed. Wnile numerous refuse dumping :rounds are sit-
uated along the rivers et industrial plants, and some rromiscucus de-

positicn of waste cccurs in the various ecitles, the mein river is not

subject to such prross contamination as certain of the tritubaries,
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Guality of Water

lhe  WATER ATALVSEIS. - The quality of tho wmturs of the Jonnceti-

cut River Basin is best indicated by the analytical rousulls corived
from sampling programs mainbaincd by public agueicss In Tow ampshir.
and Vermont data have boon colliectod givimem tynes and mouanvs of »ristus
discharged, stroam conditions, and the prusont status of sowapge troat-
ment at some of thoe citics and tovms. These doto arc presontod in Pura-
craph 15 of this scebions Tho “orks Projucts fdministr iion, undor tho
sponsorship of tho Massachusotts Dopartment of Public Tloalth, has carvis
on pollubion studice, rosults of which arc riven in acoompanying para-
zraphse In the iillors klvor titorshed, dghboor stations wora ssloetod
twelve on the illors [dver and the romaining six aleongp thro. impartant
tributarics, Oreutt 2rook, Mill Creck, and Ottor River. Soaplos wrorg
toaleon during the poriod Junc 1 to July 8, 1937, and analys s inulze 00
the Connuecticut Kiver tweuby=-tvo stations wero scluctad, Lton on Tho mcin
stroam cnd the romaining twelve clong important Meossachus otts trituovario
Samnles were colleeted during the period Septamb.r 1 to Jetobor (2, 177
anc analyzed. In Comnectleut, cateh samples are talren montind -« Yo tho
Stato "nter Commission at cach stream paging station, and tostad at the
Health Departaent laboratory. Digsclved oxypen is determined only in

the low=flow months of July, Auwmst, and Sepltaibor.

fle Chemical constituents. ~ For oroper uidarstanding of the
I p 9O

analyses glvan, bricf statoments rolative to cortain of the tests follow

(1) Total solids roprosent th. mmount of organic and

inorganic matter in suspension and in solution.

{2) Froo amoniu in wetor indicates the proswice of

deconposing organic substancos which mar contain discasc jorase iHigh

armonia contont shows reocant pellutions
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(%) Witrites and nitrates arc a moasuroe of the progross

of oxidaticne %hon the velues are high it meons that purification is
talzing place or has occurrede

(L} chlorides are a mossure of the domwstic or indus-
trial wastos in river watcorse Thoy do not, howover, moasurc thoe lonpth
of time sincc pellution,

(5) Alkalinity is a measurc of the carbonate, bicarbonate,
and hydroxidc cont:mt of the watoer oxpressed as parts per million in
terms ef caloilum carbeonatos

{6) Hydrogen-ion concentration is o measurc of tho

acidity or allalinity of tho water, end i1s gaernlly expresscd as the
"pi", the logarithm of the rociproezl of the hydrogun~-ion concontrotion.
L pH of 7 indicatss a neutral solution, greater valucs arc allaline and
lagsor valuos acid,

(7) rPiochumical oxygen domand is a measurc of the oxygen

requirced to stabilize the decomposable organic mattur by bactorial
actions It is goncrally ouxpressed as the oxygon, in parts por million,
that is used up in 5 days at 20 dogroes Contigrodos  Objuctionable con-
ditions arise¢ whon the domend eoreceds thoe oxprgon available in the stroas.

w0

(5) Dissolved oxyzen is o ratio of thu onvpon in solu-

tion to the amouwnt which ecould boe in solution if saturated at a givon
tumperaturce It 1s guncrally cxprossod as the percont saturation. Soni=-
tary ongincers urs gonsrally apgrood that objectionable conditions aro
most likuly to occur vhon the dissclved oxygan contunt is loss than 50
porccnt and that walues below 25 percont indl eoto coxcocdingly bad condi-
tions.

* naotie Divor in Wow Hampshir crmonte = Thure
b Conncetigut vor in § Ismpshirc and ¥ nt Thoeroe

arc ne chomieal anslysces available for this portien of the Connceticut

Biver Basine In gunceral the moan flows afford cnough dilution to provint
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- offensive conditions but nmuisances arc cvident at some points of dis-
charge during periods of low flow.

cs Connceticut Rivor watorshed in Moassachusctis.e - avarages

have boen computed for scveral of the analyses mado by the Massachusotus
Lopartment of Public Healtht's Pollution Studioss These fijurss do not
neeessarl ly indicate the most eritienl conditions but do show awvoerage
conditions for the perieds during which the tests were mades Sompling
on the Fillers Rivor stations covercd four 2h-hour poriods during the
nonthe of Junc and July 1937. Iach sample reproscnts o onc-zallon
composite collectod over the duration of the run by taking cqual pertions
et helf-hour intcervals. Diésolvcd oxygoen stmnles wers taken four times
dailye Thoe oxygen was fixed in the ficld and ths samples sent bo the
laboratory for titi.tions During Scptumboer wnd Qetober 1937, samplos
wera talcen at the othuer stations in the Commoecticut Rivor Hasin using

& similar proccdurce Table {{IT lists the results of unalwsus on the
Millers River and tributarics while Table ZXITI lists thoe rusults of

analyscs for the roaainder of the basine

{Table ZAII on following pago)
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TABLE ¥XTI

WATER ANALYSES - MTLLERS RIVER WATERSHED - 1937

S - "C;
o] o o - o - L
:E . 'E » g - g - r;s ? . .‘,:’;: . ge) 8 E
— g C K W o g o O g g 5] g Oaf)
Station o E g e 1o d IE 741585 .8
. d P 3 o o @ o . — s+ | CE ®m
- [ e e — oy KA i = oS | e o
o © o4 2 K] [ 1] A v B o
+ o REpN [ =} ? - g O
[e] L o~ o o g 0O x O
=] = = m O 0 o P
Millers River at
Winchenden Springs L9 014 070 6.0 2.1 L. 7.k
¥illers River at
Win chendon 52 L018 .072 L. 1.3 e 175.8
Millers River at
Waterville 52 .018 .087 3.8 1.1 .0 {77.8
Otter River at
Sevth Gardner 73 .0%0 458 L3 1.8 1.0 |7hL.8
Otter Riwver at
Templeton (Mi. 5.4) 8l 326 .2L8 5.5 2.0  [L0.5 |71.%
Otter River at
Templeton (Mi. 4.7} 77 218 .518 5.6 2.3 8.7 |7L.2
O%tter River
at mouth 82 R 219 B.2 2.0 9.2 69,9
Millers River at So.
Reyalston (Mi, 25.9) 63 .062 256 | L6 0.8 lL.2 167.6
Fillers River at So.
Royalston (Mi. 25.7) 66 | 050 | .35L | L9 | 1.2 {55 {71.3
¥illers River at
Atkol (Mi. 19.9) 56 1 W01} .15 | Lo | 2.6 6.2 (8.6
¥ill Creck at
Athol sl .022 149 5.7 1.9 Jl0.8 | 82.6
Millers River at Daniel
Shea Bridge, Athol N oLy .091 L.6 2.3 t,1 |B81.6
Millers River ot West
Orange 57 058 128 L9 2.0 7.0 |7L.8
Oreutt Brook at
mouth 5% .008 ,108 1.8 2.0 6.5 18LLW4
Millers River at Erving
(Mi. 8.8) 5% Lol Q0L b LWL b 1.3 7.7 |75.8
Millers River at Erving
(Mi. 8.2) 55 oLl 128 3.8 1.6 7.0 {8L.6
Millers River at
Millers Falls &1 026 .083% .0 2.5 6H.m | 82.8
Millers River at
311 61 .018 136 5.0 2.1 5.0 185.0
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Figures pgiven in Table XXII show that there are several pollution sources
on the Millers Rivers The biochrmical oxygen demand ($.0.De) decreases
from Vinchendon Springs to wWaterville, indicating that sclf-purification
is taking places, Although Otter Iiver contributes socwe pollution, there
is sufficicnt recovery before the stresm reaches South Reoyalston. The
next appruciable source of pollution is et Athol but, continuing down-
streoam, results revoal further self=purification to Millers Palls. Herec
8 risc in the ®.,0.D. shows the introduction of more wastes. The dis-
solved oxygon, although somewhat depleted st South Lkoyalston duo to in-
flow frem the Otter River, is nol so low as Lo promotc offensive con=
ditionse The chloride content is not oxcessive but pollubtion at somo
points is indiecated by fluctuating values having the same trond as the
B.0.De Tho total solids show slight inercascs, with highest walucs
peceurring in the O%ter Rivore. The Fillors Hiver at the mouth is in about
the same sanitary condition as at the headwatorse. The ample supply of
oxygen permits sufficimt sclf-recovery in the uninhabited ruaches to

care for the wastes ontoring at population cuntors.

(Table XXIII on following pa:a)
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WATER ANALYSES - COMNECTICUT RIVER

TABLE XXIII

WLTERSHED TN MASSACHUSETTS - 1937

" - §
" EET 2% |5 |88 |B:
i g . & w - o E -« + o 43 o8
Station SRl BR | w88 iESR [Es | HERE|ITOS
ao| Bal 8EEISA|ET e S B T)EEY
P D I O R R R - e
I o P oo I = T S ~— T o w8 1‘;
S LE g7 [ET]FF |F B8 |Aus
Connecticut River at
Fast Northfield 16 L.6 7.3 85.1,
Millers River below
¥illers Falls .16l 3.8 6.6 86.3
Cornecticut River at
routh of Deerfield R. Q40 5.0 6.6 Sl.6
Connectieut River at
Sunderland L1158 L.0 7.2 75.1
Connecticut River above
Northampteon .033 L2 7.2 92,2
Mill River at
Forthampton LAl L.0 7.0 9.5
Mill Piver at
mouth 060 6.0 £.5 5E.6
Yanhan River above East-
hampton treatment plant Lol 8.l 6.8 76,2
Manhen LKiver below East-
hempton treatment plant .058 g.,2 7.0 75.8
Connecticut River above
Holyoke .112 5. 7.2 80,5
Connecticut River below
Holyoke ,102 ;.8 7.1 89.2
Chicopee River at
Chicopee Falls 187 L.2 6Eeb T5.7
Chicopee River at
mouth 220 yels 6.6 7i.
Conn. River et Chicopge-
Springfield line .18% £.0 £.9 65.8
Connecticut River at West
Springfield-Agawam line .170 h.3 740 8G.9
Westfield River sbove
Westfield .08l 2.6 7.0 9%.8
Westfield River below
Westfield 092 3.2 6.9 91,.8
Westfield River below
Agavem Bridge L1457 3.2 £.C 27.8
Conn. River at Conn.
state line-Fast shore .186 L.7 £.9 71.2
Conn. River at Conn.
state line-West shore 11 L7 740 71.0
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The analyscs show that tho condition of the Comneeticut Riwver, as it
rcachus hassachusobts, is not objuctionable but thure is ovidoneo of
pollution as the stream flows through the stotoe The total solids show
an inecreesce to Sunderland, and a deercase above Northampton, but cone-
sidurable pollution from the ¥ild and flanhan Mivers causes an incruessc
buelow the tovme There is no markod change in the solids cartont from
Holyolra to the Comucticut stato iine. The froo wamonia tosts hav. tho
seme btroud and indicatc oxcessive nollution from the lower 111 rivoers
That sclf=purification is talring place, howover, is showm by the high
nitrite and anitrats contonts The chloride contont is not high but
fluctuations show the influx of polluting substancus at wnirious pointse
The biochumical oxygen damnd shows thot putroseiblo organie mattor
wntors the river above Sunderland but somo pufification toakes place down
to Northamptone The Mill end Manhan Eivers, in themsolves, arc badly
polluted and have o marked offcet on the coadition of the min stroam.
From Holyoku to Springficld, some sclf=purification ig ovidumt but the
discharge of wastus from Springficld and vieinity show pollubicu dovii-
stream to the state lince Deplution of dissolvud oxyren at voricus points
boars out the conelusions drowm from Lhe biochemical oxypon dumand
anulysoss

de Comauegticut Rivor 1aturshod in Connoeticuts =~ snalytical

results, piven in Table xxIV, wore obtuinod Irom the Statc whoer Commi-
sion for onv mein-stroam ond six tributary stationse. Wo othor aaalys.s
wore avallable to show the condition of tho Comnceticut River as 1t {lows

through the stoate.

(Tablo o £olle b o))
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TABRLE X1V

ALALYSYS - CONWFCTICUT RIVER -

TR

ETT

i

R

T T TEmemTmm T e b N ;; " L': ’g 7'.--[‘-‘%--_'
3 . T B O MO - IR L
T o e o o = ol = o o g ™ L O
Station 55 E g [ oo FERP A (A
and Iy 5 ° S s s 2 e G o v b ©
oo . o g o ~ooy Moo oo oo O e
sample . _._-_-L_.._. “_ N ; o ;:j__ o
Comn.oticut Rivoer at Thompsenville
10- %=38 a0 Ge 1.0 23 Os7
11-20~38 Led ~et) Clai 25 1.7 -
12-1%-38 U e 5e7 e 16 (Yot -
1- =39 el a9 1.2 b 1.0 -
Few Gm30 )18 500 2o 20 Ze3
5— ()-59 ‘:1‘..’{. 6.9 1.6 20 O.r -
Lim H=39 21,0 el 1a? 20 1.1
Ge =39 %540 7.1 0.3 16 Coly -
&= 7=39 /140 7ol 1.6 2l 1.7 .
7~12-35 a0 Ged 5e2 53 Y Sl
B-10w%9 fral Gaf 26 27 Let) 5560
Dl %w 3G ) 57 Sa2 %0 i BT
10~ 5=39 i 7.1 el L2 Ta -
Senntie Rivor ot Brood Srools
10- %=:8 ) Gl Helt 1 Dol -
11=-30=38 Latd Lol el L lel -
12=1%=3%0 gD o/ el 10 Teit -
1. =30 Gec Crats Gl 15 1a0 -
e ;9"'3",-'3 e -/':o’} J!_.l:_’ ;}L ]..jj_ -
B =T 47 DD 240 17 1.0 -
L= 6=37 e Ry 1o 144 Sty -
5~ =39 Fet 7.1 2 a0 -1 (1ol -
G 7=39 Tl 7el Fel %7 Sl -
T=l2=39 T e et 3 1ai Glel
G=10w=3 el o2 e A8 1.1 Ul
ml%em 40 ei el i %1, e 0T
10~ h=30 Has ‘Wl e S Y5 Cel -
“est Dromch E‘--.rzai;-z_\_;jo:: Tdvor b Var Hortford
10 h=3G Tely Sel) Vel 10 Db -
11-29-3%0 i ell 2al 5 et -
12=-15=58 el o7 Dt 11 Cal -
1-10-25 e .y Dei 30 Celdy -
2=11=34 el He 1 11 1.0 -
A=16m30 el Pt 1.0 9 Oa' -
Li=11=39 lLel “a 10 11 Cely -
Bw Q=39 it 7al 048 15 1.0 -
Call —20 el el laly 11 i -

7m13-39
§=17-39
G=-18-3G
10-16=30

el
7ol
2eh 649
7ol

l.-“_
)
1le3

10
.o

1 o .
7 1al

12 ] s r}

12 Ce7

(Trble eontirued on Followinag prr.)
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T BLE XXTIV (Conttd)

LUATER OANALYSES - COMIGCTICUT TIVIR . TURSHED TN COWHNCTICTUT
e [}
o g - ’F::. 'g. k‘ﬁ :
T oo O w NE) —~ & o v g
Station % E 5 TR S B Sl 8EE v DS
ang Ea 84%,*:4 P :45 E'Usrl 2ak
ST o8 &0 O O . @ . T ) L
date of Q w o © — 0 P B A
= " o i~ — © kD [ e b
semple th o g o 5 & & w O
> O e o aG W
a ol - la o lo
st Nroasch Farmington River at Now Horiford
10""‘ L;-_%B 9.2 '5'5-5 Ooa {J 0-7
11-29-38 1.8 D8 1.6 10 Cac
12-15~38 17, 569 Leli 10 Qa7
1-10=%9 L0 G l.2 B 0.t
2"'114"59 e .O -f/.u F/ 1 U}-{. B Cs )1
2-16-29 1.8 Erahy laly 11 0.2
H=11-3C GaB 6a5 08 7 SIOH
Se Q75 12 5a 10 7 Oaly
b=1l=5G a8 7l 1.6 9 06
7"13"?}9 ll. 6.5 O.{) G 0-6
3=17-29 2 ST 1.8 11 0.5
9=103w50 1lie Da 1.4y 1% l.5
10=16-39 5e8 Gl 1.8 1 1.5
Formingbon River at Torifiville
9- 1—58 1-2 ?01 306 17 Oul].L
10~ 3=-38 Culy a7 146 o 07
11-29-%8 5el $e9Q del 16 1.0
12~15=33 a0 He7 16 12 Oal
1- 9-39 le2 GaT 140 12 0
2= Q29 20 £e7 a0 1% Cof
7~ 6-3G £ra05 - e9 1e?2 18 D6
l= 6=%9 Tall £ra7 1 s Oaf)
. Be LeZ0 Lew 7el a0 1 Oe7
Gm 7=3G 20 e 1.8 20 la3
T=1E«30 1oy £07 T3 i leiy
G=10=%5 240 740 1a0 15 1.2
9"13—:’:9 2. 7.1 208 1. l.2
Hockanum Rivor ot dost MHortford
10=20=43 15 Da7 Cools 30 a0
li- %-383 Ual i fals 41 S
12=1%=38 %ol £e8 LN 1l Z.0
1= 5-39 a0 Ge Tab ) 40
2' 2""'59 ‘/o? \/.J-_') [).6 25 ]00
e 0m3G ta D) Ou7 “ab 18 e
Li=07 =29 548 Ge5 ety 23 2eit
5'18“§9 1\)0 607 5.8 §5 6-1
6 =20 e 67 a3 37 NS
7" 6"‘59 190 6-9 (ﬁ‘)qh, ?)8 803
3=-el-39 58 Go T3 L1 143
9""27"‘39 15. 6-7 ice i 8.1.!.
10~19=35 5al 649 11 Lié 10.

(Table continued on following page)
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TABLL XAIV {Conttad)

JTEROCLLYSES - CONNGCTICUT RIVER AT ERSHED IN CONNECTICUT

r R F o 1e.8]. 51
.. | Bka | 54 | BelasTigns
Station = ! R T A - S 1Ee™thag.
and | DA s VRN SO’ | B = B g e 1D D - o v o
g9 % (TEEY s | 2058y |aene
date of i S oo | s 3 i P Rg ] B oo
samole i b} i [$) i C_B-f-,‘ (0o
Solmon River at Lucsville
10=-15=38 Tely 649 Lie? 15 o2 -
11“16-38 5¢8 6.? 5.0 11 Oc? -
12-22"58 L}.B 607 2.() 7 005 -
2 =20=39 540 549 24l 7 065 -
3 =20=3%9 5el 649 2. 7 De3 -
L!. "20"59 504'.{. C’c? 2.0 7 O-Ll -
5 =16=39 1alt Tel Cel 10 OW7 -
C) "19-59 7-2 6.9 Ze li.}. 006 -
7 ~186-29 o0 Ge% {120 g Culd 976
8 «22-39 e 57 Ae2 12 0a% Bl.7
9 ~26=39 Heid Tel Liely 13 0.6 87 o6
10~ 9-39 2.)1_. 6.9 ZJ;O 12 048 -

The Sonnueeticut Miver at Thompsonvill. appears to be in geod sonitury con-
ditions The dissolvod-oxygen contunt, lowest during the drier svasons, is
not so low as to promote offumsive conditionse. Tho biochumlenl oxygun
dumand {B.0.D.) is also low, indicating the absonce of cny large wownt of
organic mettor, Although thouro are intormittont ineroeascs in susnondod
solids, thu low B.0sDe shous thuet these solids arcs wot of an organic nsturce
The pH is gonorclly slightly on thoe 2eld sidee Tho nnelyses of thoe Scantic
Rivoer ot Broad Brook indicotce little contominotions s at Thompsenville,
the fluctuctions in tho suspondod solids arc prohably not duc to orgauic
mattor but to an influx of inorginic trade wastos. 7The Fuomington Livor
shows = low oxygen demuad cnd o high nxygen seturction value, indicating
good condition. A: for the lockinum River, tho suspunded solids contunt
fluctuntos considercbly, the high 3.04De indicnting that this is duo .to
putreseible organic mottar. The chloride anolyscs further substantiatoe

thise The wator is aeid, pH veluws vorying from 643 to 649s Dissolved
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oxygen contunt ig low at tinus, roaching a minlmum valuu of 25,9 porcunte
The Salmon River results indicate that the stream is in o satisfactory
condition and that polliution is slighte Thore is an ample supply of
oxygen and the dumend is less then 1 part por million in oll casus wxcuopt
onue Suspunded solids and chloridus ore lows Thoe wotor is gonoerally
neid, the pH running betweon 663 and Tele The rosults in Table X1V ine
dgicnte that the Hockoanum River is the only grossly pollubud Gemnceticut

stream in the Connceticut River watoershoeds
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Sanitery Conditions

oY CCCDITIONS ALONG STRE,S OF THE CONNECTTCUT RIVER

TATERSEFD. -~ The following pages plcture sanitary conmiitions es de-
seribed in recent revdorts and in unoublished dates made aveilable by
other agencies. Llthough discussion in downsiream order best presents
the cumulative piclture, some departure wos edvissble in the cese of

the Connecticut Iiver Vatershed because of its pennete gtream pattern.
For each stece The important tributeries are described in dovmstream
order, fellowed by & description of the main stream. Pollution problems
and existing treetment plants in the drainage besins fer which data were
available are described in the parsgraphs listed belovw:

Drainage basin Faregraph

Connecticut Niver in ¥ew Hamnshire

end Vermont 16
Millers Piver 17
Decrfield River 18
Chiconee Rivar 19

Srrifn ol

ver
Tore River
Nueboag Diver

“egtlield River 20
Conrcetizut River in Fagsechusetis 21
Farmington River 22
fonnectlout River in Connecticut 24
Scantle River
'oclanum River
16, COWLCTICUT RIVER WATEISHED TN Lt . HAMPSHIRE AND VERSONT, - In

New Hampsolre there is 1ittle pollution north of the Ammencosuc Iiver.
a

Studies of vollivntion on the latter stream, made in 1952, shoved that

there was hizh contoaminetion in perticons of the river above Bethiehem.

This wes due wrinciosally to the hotels discherging raw sewage. Condi-

tions are at their worst durinsg the swmer mownths when the pepulation is

largest and the flows are lowest. The other nain tributaries in Hew

Hampshire are the Ilascoma, Sugar, and Ashuelot Rivers. Raw scwage,

septic tenk elffluent, and textile westes are discherged into the Mascoms
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Fiver al Duficlad oid Tebonen, Cound tinus or the river aad on iscona

Lale are unsatis’ etory but these bodies ol witer may still be uscd for

recreational purnoses. The Sugar River receives both demestic and in-

dustrial wrstes chiefly from Sunepom, I

1, Fors, end Cloremont.  The G

latter towno Dove severage gvstess dlschrrging into the rivere icod of

5
nertilal trovincud during periods of low [low is indicated, The Ashuelot
River is commeratlively cleon in its voner reaches but o concentrotion of
populatlon and infusiry crestes poliution nroblims in the lover renches.
Keene, the largesy dev Femoshirve communilty in the basing, trests 13

domestic sog o in Inhoff Lendos et meny industrial plents dischorge

>

untreatod “retes Into the river, givin: risc to nuisances., Tho poriion
of the wetcrarcd in Vermont is relatively clcan and the sren will probably
never present acute weter-supply or nollution nroblems. Tthere ara, how-
ever, weclon, puln and pever milis, and crermerics wh'ch diccharge their
wastes inic the woin streem or its tributarincs. The chilefl sources ol
contanirati-n in Voermont are :iwveon below In Table XINV.
TARLE IV
SANTTARY SUATIHYLCS

COMVRCTICUT RIVER DASTT v VEILONT/

T Domestic Todn I Vastes
Tov1 i wastes FimaTE 1ts Liver
: ’ S )

or gnllons Twrpe alions into whieh

Villeoro ner day Der day discharged

P e i T i e o T o ) B —— " AT L . & 4+ by G s e 0 5 st N S, i) e — r———— ke -

Lunenberg Peror puln 1,009,000 Comecticut
Lyvndonvilia Oyeomer:s 50,000 Prsoumasic
St. Johushors 00,000 Yossumnslo
McIndoos Creaiory 5,000 naceticut
Novbury | Peper ouln £0%, 000 Connecticut
Hartford Yool 100,000 “hite

White Divos Job. 206,000 Conmecticut
Quechee ool 77,500 ottauguechee
YWindsor 500,000 ' nennecticut
Ludl owr ool 5,000 3leck
Sprin;ficld L,50,000 Plnel
RBellows Frlis 500,000 Creamery 87,000 Comnecticul
Brattlchoro 700,000 Cresmery ‘ 12,000 Connceticns

—— b - .

- 126 -



17« JATLLE 2TVER, = The Millors River rlorshed 1s sperscly sct-

tled, elziwugl isre rre nonuletion concertr. Diens ot Gordner, "inchenden,

Athol, end Oren.c,  The totel ponulstion i the besin, nccordi-uw to 1970

state cens s Fisoves, is about 46,000, chemionl anclyses, piven in Pore-

X2 . s L Ry

e

lic of this geotion, indiecste the deurce of nellution on the iiillers

River snd ive tribubtrries, Ottsr River sud 2rentt Brook, The nrincinzl
sources ol iudwveiricl pollution are given bolow in Takle VI
ToBLy XWVI

INDUSTRIAL "~ 8STRS Til Tili

WILLEDS RIVER RASTI7

City E Cuontity,
or i ¥iver Tyne onllonc
tovm par day

—— l—a. - ————— p——

i
‘finchendon iillers Cotton, dye T, 000
Temnleton Otter Peper 176,000
Athol #illers Leundry, dve 711,000
Oreonge llers teid, oil, and grease
solutions 2, hoo

A

Erving illers Papor 1,355,000

+

L o Tt .t o e S i e — o

- T — Py,

Srecn order, ls a deceripticu of sanitary conditions

m

Following, in dovm
at the princinnl zoints of polluvion in the “illers River Besin:

Cinchendon, - At Winchendon a muricipal sererage systen ond trosiment
plot o verves about S0 poercent ol The populetion.  The —astes
~treated by sedimentetlon end send filtrotion Molfore be-
ing discherged into the 'illers Rivere. The pl-nt orerates
sctisfectorily accordin; to the Depertmeut of Public Maalth,
olve nrivale outlets, from L to 18 inches in size, dis-
¢ into the sirecem. Your industrisl nlonts
te cobbon rinse and dye reztes nlony with the une

. - , 1 .
senitory wnstes of about 47hH enployaocs.

-

Gordner, = ' dnor

Weinteins o muntelnel sovorage system and tio dis-
nlants, onc at South Gardncr ond the othir ot &
Temsletons  These troat ebout 1,000,000 gellons dnilre  Soan,
coustic, noid, and bleoch vmstes, toteling about 182,000 pni-
long wer dey, are discherged into the municipsl sowerape sys-
Tone JSF prosent thoe plambs wro approecicbly overlonded and the
Stete Devertment of Publie Health hos recomicnded thel wore

odequete troctment works be provided.

- . 5
Wt il
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Templetols =

Athol.

-t et

Or

Erving.

Oronce, and frvirg, but the weter did not conover

- P

nulseneoe

condition. A~
"ilmington,
cpprocioble

tled end conteding fow indastriel plents. Tho

f

e e
[EIVEIRSY

oul
out
ok
At

cir
o

Taldwinville section oo

Cix msnufacturing ol

or, conler and woeghing, ond

1
river.

sunici el soseroge syaotom, sorviny
comxlaticn, dischorges into the

2115 renging from & o 16 incho

lets digechorge domestic ~nd industrial imstes, untreant

nrivete ovtlats, iron

in gize, dlscharge inte tho
centribvte perer mochine,
ivery wostes, untrerted, to

Otter River, croat

eheout 75 pereent of €

s in sire. Twolwve pri
-4

¢ the streonm or the cdjrcont indvstricl connd,

Orauze untrected domestic cnd industricsl vieles cre dics
cetly into the Millers Ziver tb“on;% two 10
i the municioal scirorope s
lotus  Industrisl wrstos consis

tlons, and weste wnier from procesoing

1.
t o{

municinul eowerope system and Lo

(:’. o

L

7cstic s

J

cturing plants alse dischrorse rog
.
L

1 thoe ban':e neor sonc of the sonor ocutlets

foa

In Vermont the D

miner meount of domectic pollusi

“ritinghen, ond Tcadsboro, but th

portion of the bozin arc in good condition ox

vhich ¢

wre polluted from mixed wostes discharged moinly of Docrficld

Groenficld.

enitery conditions at the prineinnl sourccs of condr

tion, in do msive: n eorder, orc g follavs:

1I0Tr0C,

——— —

verel pines, rongine from % to 1€
sewene either directly into the Deerfield River or ot dis-
ces ul bto 125 feet from the mter's edge.
baalzs, ecopecially during the orm summer months, is ohnoxiou

row
o

[l

A

=inch tilco
throu;h nine nrive
‘CLdu, 011 e rencd

7 of costings.

mrivots ovblets dizcho
wointo the Millers Pwver ot Drving.  lour monu-
>l

ho

illers River throush five

rate

o

ovtlels
tu oub-
solu-

- e

;_.Jr

- vieghing, pooer mochine
s, one nloting liguors into She stronm.

coerficeld River is in

o]
ide]
o
3
ﬁq
3

ion entore th

dovastrosm cffeet.  The entire wotershed 1o sporscly sc

ipations in 1938 by the stote health denartment shoved obioctionable
ot Temnloton, Athel

r to have re:.clicd the

is does not produce rny

+.

reters in the Mossechuscetts

xecent for the lowoer ron

ches,

Toend

11NN -

inches in slizu, dicehurgoe

The conditio

nof

unganitery. About 192,000 :ellons of poper vastes are dis-

srged dodly.
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Rowes =  ¥hree outlets discherge rev sewage inbo the siream at DRove.
! t here 15 chiefly industrial, consisting of about
‘r]Ton" por dey of pulp znd hleqcnln“ visbes, vhich have

detrimentcel Lo f£ish 1ife,

Colrain., - Thore is 1no municlipal sewerage svutem in the tevm, bul seversl
- ce.ersz, of %= to 10~inch diameter, discharge inte the river or
on the banks st distances up to about 50 fects Objecticneble
icions have arisen ncer the outlets, althou; the ¢lfect
toe goresm itself is not noticeorble to any cxternt. Abhout
20 pellons of bleaschery vwmasten ore digchargsd into the river

<

Shelburne, ~ "he domestic vastes are enptied into the Decerfield kiver

S osoveral privete outloto, wmostly et Shelburnc YFalls.
™ ¢ oullets from the tovn sowcrags svstem, scrving 300 people,
alsn emptr into the river, The stream rceceives nbout 8000
cellone of industrial wostes dnily.

Deerficld, = “he village of 0ld Deerfield is seorved by e scwernpe sys-
T vem accorwdating about 200, dischersles inte the Decrficld
Tiver through en outfrll sover. Teorficld Academy, vith an
enrollment of 600, has a private outlet neer the villﬂfﬂ BICT.
. large portion of the tovmts nepulation is in South Doorficld
virich dreins imbo the Conncceticut ivers

Greenfields = A municipel sewerage system, serving sbout 7% percent of

B “the ponulation, discharges inte tiwe Deerficld River ond one

of its tributories, the Green River., The induslrisl wnstes

ol the tomm ore mostly discharged into the publie scwer, The

tovm ig now constructing, at a cost of 192,000, o plant for

the treatnent of all sevmgo and industrisl waotes. Thig plant,

designed o scrve cbout 20,000 pooplo, will have a deily capac-

ity ool F,000,000 gellonse Trectment will censist of screon-

1w, comminution, ond scdimentotion ivn coveroed mechenicnlly-
wancd sottling tonks,  The offluent is to be discinr,:-d into

tie “reen River. A fizedercof tink, with o capocity of 0,0

criie foot per eapitc, 1s to Lo rovided for dinestion and

ig to be ured for storagca

E
e onen tont of thoe gsame capacis

T coted sludge, nfter dryizg on coverad bodo hoving a
coL ot rof 0.7% squore {oot por copite, will be uscd oz £il1l.

In o;d .r to conncet tho niont ‘to tihc prescat severecge sretom,
congtruction of an intereoyior ob o cost of 19,300 is underviy.

19 CFICOPL: MIVER, = The Chiconee wdver is formed by the conflucnce

of the 5wift, ore, v

4 Cucbhoag Filvers i thic Yhrce Rivoers scotion of
Palmer, Hoccachusetis. The totnl pomulotion within the broein in 1956
wes cotimeted to bhe chout 110,000, The are River cbove Coldbrool and

the Swift Piver chove Tinsor Dum rre precanted for weter-supply uscs

e

.

and are under striet suporvision by the (fotropolitan District Yater Suoply

Commission. Thesoe portions of the bosin ar¢ uncombomineateds. Reparding
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conditions in other pnrts of the wrtershed, Mrssechusctts Housze [ocu-
ment No. 20507 strtes

"The resulte of the snrlyses . o . show considerrble evidence of
pollution of the Musborg River below Prlmer ¢nd of the VWrro River
below Seuth Brrre, but the evidence of pollution in the MWrre River
lorgely disrpoerre before this strerm recches its confluence with
the Swift River. There 1s visible ovidermcce of pollution from time
te time, particulerly by industrisl wrstes in Monson ar Chicopou
Brook below the thickly scttled ports of Monson, rnd there is some
gvidence of industrierl wwste pollution in the Querborg River s it
pesses through Werren, rnd considerrble evidence in Prlmer. 25

£ whole, however, the (Chiccpec)river snd its tributrries rre not
in » seriously polluted conditicn excenting rlong the brnks, vhere
the sewege ic not rerdily removed by the ordinrry flow . . . the
effeet of the dischrrge of sewsge from the town of Vere is noticenble
in the semples collected nt Gibbs Crossing ¢ short distrace bolow
the town."

Teble XXVII, following, shows the princinal sources of industriasl vel-

lution.
TABLE XXVII
INDUSTRIAL YASTES IN THE CHICOPEE RIVER BASIW ?
Clty l
or River Type Guentity, gallons per- day

town To raiver To sewer
Boerre More kinse, dye 132,700
Herdwick Fere Prper stock, heater| + 26,000
Ware Ware "ool, poper 80,000 6,000
F. Erookfield Guabong Felt 131,000
Brookfield Curbong Glue, wesh wrter 13,000
W. Brookfield Gueborg wesh weter 8,000
Werren Quebosg Yesh, dye, print 62,200
Monson Queborg Tool, dye 147,500
Pelmer 1Bwift We sh, blerch, dye 200,200
Paimer [We re e sh €%,000
Polmer ourborg We.sh, sorps, rcid 600,000
Ludlow Chicopee | "rsh, dve 108,020
Wilbrahem Chicopee | Winsh, prper 1,125,000
Springfield Chicopse | Wrsh, dye, chemicrl | 3,753,000 333,000
Chicopee Chicopee | Acid, dye, wreh, |

i cooling I 2,002,400 11,300

The tomns of Barre, Erst Brookfield, Brookfield, West Brookfield, #rrren,
rnd Monson heve no municiprl sewernge systems. The lrtter two disvorce of
their domestic wrstes through severrl privete outlets into the Qurborg

Piver vhile the other towms use rurrl freilities. Rew domestic sewrgo is
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contributed by municiprl sewers et H-rrdwick, Polchertown, "rre, North
Brookfield, rnd Pelmer. At Spencer thore is £ sewcrrge system with
trectment works, built in 1897 end cnlerged in 1935, Troctment is hy
send filtretion rnd generolly gives o setisfretory degrre of nurifie--
tion., At thce Monson Strte Foswnitel, hich hrs rn evercge ponuleotion of
1900 persons, works, omnle for future incre-ser, hesve been proviged for
the trectment of sewcge. The Town of Ludlow hee ¢ combined sewarrge sys-
tem which receives both industrirl rnd domestic wrstes, A pumning ste-
tion, intercenting sewers, rnd = trertment nlent desipned te serve 7000
people £nd heving r delly erorcity of 500,000 ;yrllons, rre bteing bullt et
s cost of #96,500. Trestment will consist of scrcening, prit romovel,
pre=-rerrtion, saottling, eludge digcstion, sludge drvin g, 'nd chlorin tion
of effluent. Chicooec hre ¢ municipel systom for the demestie wrates cnd
¢ srrll portion of the industrisl wrstes (seo Trble Y¥VIT). VFoue of the
wrstos rre glven troctment, Abont 10 poreomt of Springficrld's nonuletinm
reeides within the Chicopee Rivor rterched, Domagtic scwrpo in this
porticn ¢f the city enters the miniein 1 rewere o cvetem but indusiricl
westes ere dircherged into the river, Purthor diccuscion eof conditions
in Chicopee end Frringfleld is given in Perrogroob 21,

Z0. VESTFIFLD RIVFHE, - The estimeted sopul: tion within the drinege

erer, bered on 19%3% strbe census fipvres, is 332,000, In the "estfield
River Brsin there sro severel scurcos of nollution, both industrisl rnd
domestic. Trble XXVIII summerizes the principsl sourc.os of industriel
pellution,

(Table on following nare)
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TABLE XXVITI

INDUSTRIAL WASTES IN THL "ESTFIFLD RIVER Bf-‘SI?-IiJ

City ; jOuentity, gellons per day
or : River Type !
town To river . To sewer
Becket West Branch Paner, heater 774,000
Chester West and ¥Widdle
Rranches Ore washing 18,020
Funtington West, WMiddle,and :
Eest Branches Toolen 40,000
Fussell Little and "est= ' !
fiegld Paper, rag l 2,335,500
Testfield Little ani “est- Peper, metel, |
field rleting ! 701,500 Lo 77,000
W, Epringfield [Westfield Papér, reg |2 ,OFU 390
Apawam Megtfield Peper, rog f 881,820

Messechusetts House Document No. ?.OFO9 stetes,

". . . some of these industrisl westes heve e fiected fish life,
end 1n eny progrem for imoroving the condition of the "estficld
River steps should be taken to dischsrge the foul industriel
wrstes into the municinal sewerege syctem, or to treet these
westegs £t their source. ™hile there heve been scme compleints
reletive to the pollution of the Westfield Fiver, conditions
heve not yet been reeched which should require legislation for
the purpose of preventing further nollution., However, in view
of the improvements now under way for imnroving + . . (other)
rivers in this region, considerstion should be given to the
removel and trestment of the sewage of the city of 7estficld
and the towns of Chester, Huntington, "est Springfield and
Agewam, "

The chief sources of domestic pollution in the "Westfield Besin sre numer-
ous outfalils et Chester, Russell, Grenville, Westfield, “est Soringfield,
end Yuntington. The letter three, with pgrwem snd Pleinfield, sre the
only municinelities having ovublic sewerage systems. The only trestment
plant in the basin is thet et the "estfield Stete Senrtorium onerried by
the Depertment of Public Fuelth., In meny of the communiti ¢ sowers
originelly intended for dreining surfree weler sre bring usged for the ro-
movel of domestic westes. fAgerwem hes ¢1lowed the City of S-ringfield to
loecrte & trestment plent in the town without poyment of texcs on the site.

In return, Springfield hes rgroed fo treet £11 sewnge from Agrwrem. It
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will be necessory to construwet intercoeptors connecting nresent outfells
to the new treatment works. Pollution from other perts of the wetershed
is negligible, disncsal of westes generslly being by rurasl mesns,

2l. CONNECTICUT PIVER IN MASSACHUSETTS. - The dreinege ares of the

gonnecticut River prover in Messechusetts includes #ll or pert of 20
municipelities. As shown by the snalysec in Pearagrevh 1@2 the condition
of the river sz it reaches Messschusetts is uncbiectionsble but consider-
skle polluting metter, both domestic and industriel, i: discharged into
the streem before it enters Connecticut. Table XXIX summcrizes the
prineinel points of industriel pollution.

TABLE XXIX

INDUSTRIAL WASTES DISCHfRGED INTO |
CONMNECTICUT RIVER 1IN I‘uLlTSS!-‘.CHUSETTS‘"3

City

or Type Quentity, gollons per dry

town To river To sewer
Montegue Peper, caustic, eeid, lsundry | -3,872,400
Greenfield Dye, ecid, nleting, leundry 100 95,300
Northsmpton Sulfite prper b2,750,000
Eesthempton Textile 2,200
South Hedley Proer 2,407,000
Holyoke Paner, textile, leundry 73,801,0070% 8,200
Chicopee Cye, ecid, brewery 130,000 65,000
Springfield Boiler, dye, chemicel 1,780,000
Agawem Peper, wnolen, dye, sonp 882,000 10,000

i

*Coneists mostly of i1noffensive rinse wrters,
The continued dischrrge of rew industrisl ¢nd domestic westcs into the

streem hes coused conditiocns which ere hoth unsightly end & mencce to

public herlth., Messrchusetts House Document No. 175510 stotes,

"There hes been much netivity in recent yerrs in opposition to
the continued pollution of the Connecticut River, chirsf{ly «sg

o result of complaints from the ruthorities of the Stete of
Connecticut snd from the recrectionnl interests. In this con-
nection the Department (of Public Herlth) hrs found it necessary
to edvise rgeinst the use of the Connecticut for bething in
Agewrm, Smith's Ferry, Holycke cnd Hedley."



Investigations heve been made and remedial messures begun in certein of

11

the more seriously affected localities. Following, in downstream order,

are listed the principal sources of contemination with a summary of the
sanitary conditions end present sctivity in the eliminstion of pollution:

Greenfield. - The densely populated portion of the town is served by
8 sewerage system emptying into the Deerfield River, dis-
cussed in Paragraph 18,

Deerfield. -~ Senitery wastes enter the river through the town sewer,
e small privete outfsll, and an outlet from the Poston and
Meine Reilroad yerds in Eest Deerfield. Further discussion
is given in Paragraph 18.

Montague, - A municiorl sewernge system dischrrges rew domestic snd
industrial westes through six outlets from 12 to 30 inches
in size. In eddition eight small oipes discherge rew sewsge,
end eleven outlets, 3 to 2l inches in size, discherge process
waters, mostly from paper product fectories., The msjority of
the outlets ere situpsted in the Turners Fells section, cresting
e conecentration of polluting wastes in a reletively short reach
of the river. The Department of Public Heslth hns recemmended
such remediel messures ss construction of intercenting sewers
and trestment works but no section hez yet been teken,

Amherst, = This town has no industries, being noted chiefly for its two
colleges, An intermittent send filter plent trests about 20
vercent of the deily sewage flow, the remeining 80 percent
being discharged by the municipal sewerege system into a2 small
Connecticut River tritutery. A trestment plant, designed to
serve 8000 people and heving a capecity of 1,000,000 gnallons
deily, is being built rt & cost of $83,000. Equipment will
consist of two grit chembers, screens, a commirnutor, two
mechenicelly-cleaned settling tanks heving ¢ Z-hour detention
period, two herted floating-cover digestion tenks with & ce-
pecity of 2.25 cubic feet per canite, end one covered and two
open drying beds having #n eres of 0.75 square foot per eepite.
The new plent will treat the sewesge of the entire town and
£llow the abendonment of the old send filters, which the De-
pertment of Public Health considers inrdequrte. Fffluent will
be discherged into the Connectlcut Tiver where grester dilution
will be svaileble, thus permitting only primery trertment.

North@mgton. - In the north-centrel section of the town two municipel
outfslls and severel privete outlets discherge domestic westes
into tributeries of the Mill River. Sewege from the central
end southern sections of the town is discherged through four
outlets, directly into the Mill River only m few miles above
its mouth. The Mill River is considered one of the most con-
taminaeted stresms in the stete and contributes s substrntial
amount of pollution to the mein streem. For many yvears the
Bepartment of Public Heelth hes been recommending that e suit-
able outlet be provided for discherging the wastes of Northsmpton
directly into the Connecticut River but to dete no such extension
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hes been wrde. The Federsl Gnvernment's flood contrel project
for locrel protection of Northsmptorn involves the divereion of
the Mill River neer the Northrmpnton Electrie Lipght Commnny
plent. Preference for this plen of flood protection, in lieu
of levees rnd wnlls rlong the i1l River, wes exoressed by the
City Council. The diversion of the flow of the Mill River
will ererte s more seriour pellution situstion. Lrrly con-
struction of zewnge-trentment works is necessery to rveid »n
objectioneble rnd unherlthful situetion in the lower rerches
of the present river chennel rfter diversion is elfccted,

Essthempton, ~ There sre severnl privete cutlets discherging into
Naghewennuek Pond or to Lower ¥ill Pond, both of which empty
into the Mrnhen River. 1In ecéditicn, six lrrge muniecionl
outlets end mrny nrivete outlets discherge into the Yenhen
Piver. The town hrs » sewrge-trestment plrnt censisting of
settling tenks, sludge beds, rnd send filtere. The works ere
inrdequrte, howover, being cooble of trecting only rbout 75
percent of the sewsge in the settling tanks eni about 15 per-
cent of the settled sewa;e in the send filters, The Depart-
ment of Public Health has recommended thet Northampton and
Essthampton locate & Jioint tresiment plant st the Oxbow. This
site is of sufficient size end topogranhicelly favorsble for
both towns. The effluent could be discherged into the Con-
negeticut River, removing ell pollution from the Mill and Menhen
Rivere, two of the most pelluted streesms in the state. Nelther
town hrr seted on this recommendetion.

South Hedley. - The chief sources of trede westes nre threc peper mills
dlschorgirg either inte tributery brooks or inte the Conuecticut
Fiver itsclf, In sddition, theore nre two scenarete sewernge
gvstems in South Fedley Center snd four munjeiw 1 outlets =t
fouth Hedley Frlls., A nlent hes been pronoecd for treeting the
domestic and industrial westes from the villege of South Usdley
Center. Prelimirnerv nlans cell for mechenicelliv-clenned screens
sl settling terke, senerate sludge direstion tenks, end open
sludge drying beds. The effluent would te carried directly to
the Commecticut River,

Holyoke. - A municinel sewerere system diache rges untreated domestic end
industrisl wsstes into the Comnectieut River through fifteen
outlets, from 10 inches to Q feet 6 inches in diameter. Cer-
tain recommendetions heve beer mede for the collection and
trestment of sewsges Messachusebts House Document Yo. 173510
states,

". . « the engineers of the York Prograss Adminis-

tration heve mede a preliminary study for the ccl-
lection of the sswege ¢t treestment worke in the
southerly portion of the city. The collecticn of the
sewage in Holyoke is s difficult problem, duc to the
large amount of industrisl wesies end the fuet thet

the cenal eystem end the verious tailreces ot certein
mills mewe it economicelly impossihle to construet
intercepting sewers by mesns of which the scwnge cen

be removed by gravity., It snonears possikle, however, to
conetruct s rewer to intercent the dry weether flow of
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Chicopee.

et Sprincficld. - fheout he I of the tovm iz sove

cevrpe from 61l of the exicting sewers, with the
noseible cxception of the cower ot Smith's Ferry, end
to cerrvy the sewspe irn s zouthorly direction where it
cer T opumned to trestmert works.  In the collection
of the rerree in thie meprer four or five ~umnineg str-
tirng wanld ke requirsd, e 1t would b ncesssery Ao
inegtr 11l oumpe for numrines tho gowvege end drductric]
srgptie from the mroer mille."
Tro noeeitle gitve rre gugeertod, one on municiar] lend fn the
industricl seetion of the city, rnd the othor noer the 7ost
Enrineficld-Halyoke tovn line,  The first de celocc Yo momile-
tisn esneemtrr tinn and woold roouire covered works, tut the
othor ir reroomehly well Zrolrted, nemmitting »n ooon vlsnt,

~ & municipr! senernge svrtom dirchrrges untroetod dome stle

rrnd industrisl voetce from Chieconce into the Cormceticut River.
. : ' . . )

fecording to Megerco Haueo Dneument Mo, 1’;81“:

- o~
o
-1
—

+
4]

"The eollvetdinn of the sovr e of this city will reqguire
the construetion of lon,, inturecunting sow rs, rlong
toth the Chicoonce vl Lt Connecticut »ivere,  The
nressing sroblem spocers to be in th collveetion of the
sowe e from the cowter of the eoity, ond Junpip from
the preliminery cxemins tiens o eulteble gite for trost-
ment vorls ot ne srect distonpce from the cerntor of pron-
ulrtion eon be seleeted, It is oroveblo, homover,

thet wort of the sove o muet be purpod,”

rod Jrta the Conneceticut
iy r throuskh eiy ontl te, five 10«inek engd oone 170-1nch, dls-
cherping b darestic wrebtoe of renut 4550 e e, TnJW:{riFI

veeto volunes e nepltoite,

Snringficld. - Sarin ficld hee o omurdoinae ] gevrrope syetom desisne? tn
cETTY fs it YUome e , Trgtaelplist et cEy TR RO L T }

intn batk the Chiconce end Toevieticut Riveres, s truﬂfmfnf
nlente cre v bedng built, e for the mein noctior of the
city, srd *he other o rf*vn tre Tndiey Jrcherd rectlior dreine
irg “nte the Criconce Tiver,  The mrein mlent i Pi1npl;d an
Pond e Talemd, ot Lthe mouty of the Teetficld Rivor in poswrm.
Thig locstinn moecessli st d tiv ecenstruction of rn iﬂtcvcunt?ng
sewir plons the crnbire Tenpth of the Conncetiout iver in
Coringficld,  The oleat is desizncd ta troet 29,007,000
lons por ey from o prmleting of 1G2,000,  "h =nrko owi
sigt of two m ocnenierl?r-clo v med srit chembore, serione ond
comminutnre, four moeh Qi'rllv—ul'“pki settliv: ten¥e pivire

o two-heur dotontion o oriad, rad tonr hosted flosting-cover
sludes disestion tenks 14 ¢ copreity of ore cuble oot per
cenito, The digested =luese 111 Vo elutrisicd, conditioncd
with chemicr F, dimetorod unen veerm Dildore, !nd Incineratads.
The [pe from the diceetion tenks o101 be ue d for ineircretor
fuel smnd for hertin; pureeecs, 7 15-foot leves hee been built
sround the »l:nt by the Clty of foringficld. The otn r nlant
ig desipped for o drlly flew of 3,000,000 g llons from v ponu-
Irtion of 20,2307, including 17,000 -guivel - ut populetion for

Y-
1

;
E
1Y «on-

[

irdugtriel »rstes, Trortmeont 9411 e the oern o8 ooh
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plant except that the digested sludge, efter drying con covered
beds heving sn aree of 0.% square foot per cspita, is to be
used for fill. The efflucnts of thece plents will not be
chlorineted but provisions are being made for fuiure installe-
tion of chlorinetors, Estimeted cost of the project, including
the interceptors and both treatment plants is 2,703,000,

Agewsm, - The portion of the town draining inte the Connecticut River
hes ¢ municinel sewerrge system serving 2500 neonle rnd one
industrial plent. At sn estimetod cost of 500,024, the town
is constructing intercentors which will errry the cewnge now
heing dischrrged Into the Connccticut #nd Vestfield Pivers to
the mein trestment nlent of the City of Springfiesld,

Longmendow, - A munieciprl sewersge cystem dische rges rsw sewnge into the
Connecticut Fiver, Sesnd filters fermerly ured by the town heve
heen rbrndoned. fAbundence of uninhebited lend nlong the river
would meke it reletively simple to construct an intesreaptor
end trertment nlent.

Erst Longmerdow. - The town, hrving hed ne munieionr]l sewerrpe system in
the prst, 1s now constructing r seprrrte system snd =+ plent to
give comolete purificrticon. The plent will hrve ¢ copreity of
330,000 grllons per dry, serving 4300 persons. Equipment will
consist of = mrnurlly-clerncd ber screen, an Imhoff tenk giving
r two-hour detention veriod rnd providing 2,0 cubic fret of
sludge storrge per cepite, » covered trickling filter ooerrting
#t the rete of 3,000,000 grllons per rere per dey, ¢ sccondrry
tenk hrving 48 minutes' detention, rnd ¢ chlorinction trnk
civing 11.% mimites! detention. ESlud,¢ will be dricd on cover-d
beds heving rn rres of 0.32 gqurre foot per copite. Eince the
town does not border on the Conneeticut River or any l-rge
tributery, comnlete treamtment is required. The plant effluent
will be diecherped inte e small brook tributery to the (on-
necticut River.

22, FARMINGTION RIVER, - Pollutisn nroblems on the headwaters of

the Farmington River in Massechusetts are very slight becruse the lend

is sparselv nomuleted, lergelv stete-owned and restricted, end pertly

uged for wrtar-suonly nurncses by the Metropoliten Tistrict of Hsrtford,

The mejor sources of pollution on the Fermincton Piver in Conneecticut

are listed trlow in downstream order.

"insted., «The city, loceted on the ¥ad snd Still Rivers which flow into
the "test Brench Pemmington River, hes no municipal sewerrge
system except for storm weter. Domestic end industrinl wrstes
#re diccherged into the two rivers through severel privete out-
lets. 'ost of the industris] westes, consisting of oils, metel

end pleting wv stes, dves, end sorps, srre discharged into Mad
River.
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Bristol. ~ This town ic dreined chiefly by the Pequnbuck Fiver, ¢ tribu-

T tory of the Fermington River. A sewerete sewerege system cnd
trertment plant serve 60 to 75 percent of the populetion.
Trestment is comvwlete end the mavimum capscity of the plent
eesily accommodates everege sewage flows. FBEristol, en indus-
trisl town, discherrges its trade wastes into the Puquabuck
River without trestment. These nre mostly pickling rnd ploting
westes, neidifying the river weler,

Fermington. - The Borough of Femington hes & senitery sewer system cerv-
ing 90 percent of the populetion snd dischrrging untreated
westes into the Pequebuck rnd Fermington Rivers. The Borough
of Unionville hrs ¢ storm-water system which hes bren tenped

- by houre connections, converting it into ¢ combined system,
The meiority cf the inhebitents, however, use rurel disposel
methede, Unicnville el so contributes industricrl westes from
prper mrnufecturing.

Counterecting these pollution sources ere severrl resches in the river
where self-purificrtien occurs, meking the streem, in generel, relrtively
clern es shown by the weter snclyses in Prregreoh l4d.

2%. CONNECTICUT RIVER IN CONNECTICUT, - From the stendpeint of sow-

rge treatment the Connecticut River Basin in Connecticut has e larger

portion of its populetion served by trestment plemts than any cther stete

in the watershed. Psregreph 11 shows thet 36,3 percent of the inhsbitants
in the entire besin ere connected to plants. It can further be shown thst
about 63 percent of the Connecticut populstion is served by trestment.

It is therefore not surprising te find thet the river in this stcte is in

good conditinon desrite the density of »nopulation. Water enalyses in

Peregraoch 14d indicate the degree of pollution on the Connecticut Eiver

£s it leeves Mpsreochusetts end on certein tributeries., Following, in

downstreem crder, 1r £ descrintion of locelities whorse sanitary condi-

tions end frcilities sre worth noting:

Thompsonville, -~ This ir the first mejor source of rollution efter the
river enters Connecticut. A recently compnleted sewrge=disnosal
plent, serving sbout 6370 people, is in enerrstion opnosite
Kings Islend. The plent provides seoreening, grit removel,
sedimentrtion, vecuum filtrotion, #nd ineinerrtion of filter
coke. The contemplrted inclusien of crrpet fretory wrostes,
consisting meinly of fiber, sorps, and dyestuffs, will in-

crecse the sewrge volume by more thrn 50 percent and, in
rddition, will increerse the organic content of the westes
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resching the works. This 1e the only olent in Connecticut
where such s large-scele treantment of industrial wastes is
contemplated. It will be necessary to consiruct s pumning
station and a one-mile intercepntor to carry these wastes to
the trestment works.

Scantic River. - This tributary is wnolliuted meinly by the domestic
westes of sbout 3000 persons st East Windsor. In eddition,
large quentities of wastes from the Broed Brook woclen mill
are discharged here, tending tc mske the stream slightly slka-
line. Some nollutinon originstes et Somers, at the headwsters,
but self-puriflcation has teken plece by the time the streenm
regsches Eest Windsor.

Metropoliten Sewercge District'®. - To eliminste the need for e high
degree of ouritficetion in the towns drainin~ inte the Park
Piver and emeller tribtuteries on the west cide of the Con-
necticut Piver neer Wartford, it wrs deemed edviseble to form
the Metroncliten Sewcrrge District, mede u~ of Hortford and
surrounding tovmes, heving rn intercennected sewerege system
lesding to r sincle treoctment olent dischersing its effluent
inte the mein stroesm.  This cystem hee beon constructed and
the treatment plent, designed to sorve o ponulation of
300,000, hrs recently boen »loced in onerction. The towns
served include Weest Fartford, end nrrts of Yethersficld,
Newington, Rloomfield, end Yindsor. ZEguipment consists of
mechenical ly-cleaned sereens, grit chembers snd comminutors,
preliminery sedimentetion tevnks, end heeted sludge digestion
tenks,  The sludpgs will be elutristed end filtcored, with the
filter cake buing dummed neesrby for public uwec rs fertilizer
cr £ill, The digestion ges is recovered nnd used for fuel
rnd hesting. The Stete Depertment of Heelth heg enproved
recommendrtions of consultents thet scvmge be trested when
the river stege on the Memeriel Bridge gepe ie under § leet,
that sewnpe be only screened et steages betwesen & and 10 feet,
and thet rew sewerge be pumped directly into the river when
the stage e¢xceeds 10 fect, The putting into operetion of the
nlant tes been e major fector in reducing pollution of the
lower Conuecticut River.

New Britsin. - The city tar s nuhlic sewernge svstem end & new 300,000
trestmert olent which wes plrced in overetion in 1977. The
present connectad penuletion is about 70,000, Treetment is
by » moditied chomicel method knovm ss the Guggenheim Process.
The sewere s surlected t6 sedimentetion, esddition to the raw
and settled sevroc of verying gurntities of sludge obteined
frem the sodiment which colloots 1n the finel settling tenk,
flocceulstion kv comoressed rir sfter addition of the chemicels
and the returued sludge, end finel sedimertetion.

Hockenum River. - The rnelyees siven in Peregreph 104 show that the
Tockarum River is badly nolluted at the mouth, At Rockville,
lecrted on the herdwetors, there is o Lrostment plent heving
a cenecity of 2,732,000 gallons per doyv end serving sbout 19,000
puresons, Industriel westes are slsco trestod end during working
house the flow inereescs to sbout 4,007,290 collons per duy,
These trede werstes include fibrous meterinl, sorps, eand dyes
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from wood} sud reyon vrocecsing. The plent is obviously over-
loaded, resulting in comnleints by dovnstresm rinerisn owners.
lipon orders of the Stete Watcr Commiession, plens have been
drevm up end rporoved for incrersing the ceaprcity to 6,000,000
gellons per dey. ‘rnchester hee two trestment plents, cne
serving the noerth snd the other the south district. The re-
cently comnleted north plent is opersting at r reate of 500,000
gr llong per dry end provides sedimentrtion, sludze digestion,
end chlorinction of effluent during the summer., The south
plant handles about 2,000,000 gallens deily, end provides pre-
liminery trestment for the wastes of 12,000 people as well as
caring for the trede wastes of the vpeper and silk mills. 2t
East Hartford there is no treatment plant and ell wastes are
discharged directly into the river. A treatment onlent, having
8 capacity of 6,000,000 gallons per dey, and providing screen-
ing, grit removel, sedimentetion, heated sludge digestiorn,
vacuum filtration, and chlorination of effiuent has been pro=-
vosed. The instellation of this plant would remove the last
mejor source of sewsge pollution of the {ennecticut River inv
Conneeticut.

Middletown. - A new trestment plsnt, serving 12,000 pecple, wre placed
in operetion in 19%7. Equipment consists of mechaulcelly-~
cleened ber scresns, sedimentation tenks giving two<hour de-
tention, heated sludge digestion tenks, end vacuum filters.

The effluent ic crlorineted srnd discherged into the Cennecticut
River, The dricd sludge is dunned neerby for public use.

The Stete of Connecticut hes develoned o ovolicy of tuilding trestment

plants at public institutionsl?s 1 &s exrmples for municinalities and

industriel corporations to follow. These »lents ere desiyned to give ot
ieeet the minimum treectment required for the streem intoe which they dis-
cherge. Efficiently opereted Tmhoff tenks end send filters eprec in use

et Cedsrcrest Ssnrtorium in Newington, U, £. Veterans Home in Rocky Hill,

encd ot the Strte Hosnitel in ¥iddletown. At Cedsrcrest ¢ lerge laundry

weste treztment tenk is nlso being opersted by the Stete.
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Stresm Flows

2l MINT¥UN FLOWE,., - Diseharge records for United Stetes Geologicel

Survey rrzing stotiones show thet low minimum flows hrve been recarded on
streeme of the Conncetirut River Vetorshed, perticularly during fuoust
Senterber, snd October of the drousht yesrs 1929-1231. sy of the low
flews are sccenturted by unstreew storoere repoletions Tebhle 307, #ollov-
ing, lists the loweet drilv discherges for the more imnortewni ctetlione
in the h.sin, es detormired From Wster-Sunnly Ponir 871 ond nreliminery

tobles for nerieds gubsoauoent to Tapte ~bhir 2D, 1937

= e

(Trble on following proe)
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TABLE 7XX

MIVIEUY FLOYE ~

COVNECTTCTT RIVER

CATERSERD

hrelns ge

inimum svers o

! | ,
‘ I veriod rrer, deily dischrrje
Fiver ' Oreing station ! of sqQu: re cu. ft. cu, f't, ver
| f record - miles per sec.|sec. per sg.mi.
l ; i 1
Ceonnecticut j Pittshurs, N. H. 'M/JT-Qf?? ! 8%, ! z i L0%A
" | N. Stretford, N.v, iG/ZJ—“/%7 796 150 189
" | Delton, . H. 3/bz -0/37 ; 1538 80 LOR2
" | S. Newbury, Vt. 7/16-?/37 {2825 20p L0768
" vhite River Jet.,Vt.]10/11-0/27 1,068 560 1 .138
. | Montcgus City, Vass. |1J/°°-’* 37, 7840 , 507 b 076
" | Thompsomnville, Mrss. 7/h3 3/38 1 96% . 1210 i L1326
i , 1 .
Pessumpsic | Prssumpeic, Vi, Ill/ QN7 e i L0 ; Resi
Mcose . St. Johnebury, Vt. (8/28-5/7 7 e : 8 b L08,
pmmoncosuc | Beth, N. H. '3fzﬁ—~/58 2073 A To T R o
"hite | lest Prrtford, Vt. ié’lﬁ-af@7 690 b0 L0587
Mr.scoma ; YMrscoma, N. H. 7 w3 5; P153 | e ! .013
Surar 1 We Cleremont, W.H. 13// VA8 | 26D i z1 ; .115
Elr ck V. Springfield,Vt. (11/79- 7/@7‘ 15 |17 ; .108
Yest ' Wewfene, Vt. 19/19-9/727 | 328 I CL065
Azhuelet E Fineds 1, N.H. -2/37 3/%8 E 20 | e | 025
" 1llers | “ivchendon, Mess. (h/16- 10/39i 3.8 ¢z .037
" Erving, Mess. 8 /11,-7/28 1 270 : 8 i 2
Decrficld | Cherlemont, Mere, '6/12=1/‘8 Y ' G | .alw
Were ! Gibbs Croscing,‘irss. S/IQ-?/‘f i 179 ' 6 ' .03D
Swift | o were, Wess, 8/1 -0/57 1186 I B E L
| ' [ !
~ueboag Y, Rrimfield, Moss, 18401 a/37 1 1R | 7.8 | L0520
Chiconee Birchem Pend,Mess. 18/b8-7 18 1 703 bog o003
westfield Westfield, Mnse 6/1,-9/28 + Lo7 ! L 173
Scantic Brosd Brook, Conn, 8/28-17 8 LaGh8L L 17 bW 17%
Fermington Toriffville, Conn. 18/28-3/28 | 578 bo175 L3082
Hockenum E. Hertford, Conn. 10/3@-0/%8 COTS .S 016
1
!

i

L recent renortl? indicetes thet the Comrecticut Biver at
8 flow s low rs 0,25
in n gingle year,

yoke Dem, daily flows es low ns 2,017 second-foot per sguere

resulted.

Period

One Adey

Cne week

Possible single month
Possible three-month neried
¥inimum month in rn everege yeor

second-foot per squere mile. for ane

Due to closing of grtes end storege of

woter

Dirccherge ,
cubic feet per scecond

per sguars

Holxoke mey huve

te three weeks

et Hol-

mile heve

At Hartford the following low dischorges mey be expscted:

mile
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Evaluction of the sbove low flows on - besis of vepuletion cguivelonts is
compnliceted by the feet that much opnortunity for sediment: blorn cnd geclf-
purificetion exists with mejor pollution sources dieperscd rlong the
riverts length, Except for locel nuisences, objiectionsble conditions
were not in evideonce, even prier to the instellntion of new trentment
plents,

26, DIVERSION COF FLOY. - To furnigh wrter for Metropolitarn RBoston,

lerge srcar dreincd by the Swift end "erc Rivers sre being ured by the
Metropolitsn District Weter Supnly Cemmission. The diversions were
contested by the Strete of Comnecticut on the grounds thet during low-
flow perieds unsenitery conditions would he egoreveted on the lower
river. To prevent such nuisences end protect acvi.ction, rules govern-
ing diversions and relecses for the weter-souply developmente were
promulgrted by Ver Department rulings of Merch 1378 nnd Mry 1929, end
by Messe chusctts Legisletion drewn up by the Strte Deprriment of Publice

Heanlth., The restrictions in effeet vre cutlined in Trble XXXI, follov-

ing:
TABLE XXXI
RULES TFOR COMPFUTING DIVERSTONS ON THE VADE RIVER AND
DIVIREIONS AYD RFLEAZSFS QN TKE SWIFT RIVER
Period of vesr River E Rule : Dvcrsion
| :
Dec. 1 e re Vegsochugetts | £11 over 85 6.0, (121.5 c.i.5.)
to t
¥ey 3] Swift " D11 over 29 M.G.D. (31 oufus.)
i i rt Fondsville
Jure 1 Ware " “ A1) over BROONG,T. (131.Y c.f.g)
to | but only with v« rmission of
June 14 ¢ Stete Dennrtment of Public Heelth
Swift Eer Denrrtment!*
June 15 Tare 1 A ! None
to !
Oct. 1L Swift " " L
Oct, 1Y Trre Messachusetts iﬁll over 8% M,5.D. (151,85 c.f.s)
to ¢ but only with =armission of
Nov. 30 ' Stete Depsrtment of Publice Herlth

[ Swift | Wer Depertment; *
*Divert el over 20 M.G.D. (31 c.f.sy rt Bondsville except (f) when flow of
Connecticut River st Montrgue City is L650-4900 second-fcet, 70 second-feoot
must be meinteined; and (b? when Montrgue City flow is LS50 second-feet or
less, 110 second-feet must be msinteined,
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Thesc diversions, while heving rel:stively slight =ffoet on the sonitery
condition of the mein stream, would ngirevete polluticn problems on the

{hicopee River were it not for the Feder+l eond State regulations.



Belation of Flood (ontrol and Conservation Storage te Follution

26. EFFECT OF KLOOC CONTROL YORYS UPOY i/ TRERVAY ~OLIUTLON.

8+ Reservoirs. - The operstion of storage reservoirs for the

—e

sole purpose of reducing flood discharges provides valuable senitation
benefits., Plthough no significant improvement in low-weter flow mey be
expected, since the reservoirs will be regeleted solely to Feen {lood
losseg et £ minimum send will there fore he emntied re scon o fter hervy
reins ez dowmstresm cornditions permit, there will ke definite scnitrtien
benefits, re onumerrsted below,

{1) Proteotion of rewe re-trestment nlente, - Deowope-treoat-

ment plente ere commorls locrted rt the lowest suiteble elevition, to
permit collection of réwrse by rrrvity rnd reduce pumpivg cosls. “ith

fer excrotions the cities end lrrger scverod towns in the beoin sro
situcted necr rivers, into which the dignosal of westeg, eithor rew or
trerted, is the chesrest end mest conveniont meecns of roneve !, In the
Connecticut River "riershed, most trestmont plents ere locit-d on flood
plrins downstream frow the populstion centers they serve, In floods,

such ¢s heve recently occurred, mejor disrantions a2re cous:cd by high weter
et trectment plente in the velleye. Frch floedivg necescitrfog the dis-
ehrree of rew gewege and wr Jor delsrye rosnlt bafore tho normel coeroting
cyclce of & plent crn be restored, fa din the sterting of ¢ n tractment
plent, seversl weeks moy elepre b fore bretericologier] procosesa nre in
equilibrium. TFleooding of ¢ sowega=-dignocs] olent monere L1 Beebs up
sludge into gewer meinc, where it herdens, necessit:fing ertonnive clern-
ing rnd reorirs. In sddition, there is the cost of reowmcdyia- o etanld
physical drmrge to the nlent, rnd of clomning un ond digintecting flooded-
eren property nerr inundrted trestment vorkes. Control of flacd »rters
thereforc onrovides inerleculsble reonitetion bonefits by cssurine continued

operation of trentroent plents.
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(2) Diminution of pollution loed. - By keeping streams

in their normel channels, operstion of floed contrel works results in
lecs flooding of sewers, outhouses, cesespools, septic tenks, snd refuse
dumps, with less of their westes reeching streems.

(2) Sedimentetion in gstorage begineg. - ftorege of

weter in recervolrs results ip a settling section, reducing the cnontent
of suspended solids. If there are pollution sources upsireem, e reser-
voir pocl lessens the content of contanineting susvended msterisl, render-
ing the water more ceovable of hearing dovnstream pollution loesds, Little
sedimentstion would oceur at rerervoirs owerated for flood control alcns,
since pools would normelly be drawn down,

(L) feretion. - Through reration provided st outlet
structures, some incresre in dissclved oxygen content may be expected i
flood control dems. In most cases wrter di scharging from flood contrel
reservoirs will be setureted with oxyeen, nllowing the oxidotion of o
merimum quentity of weetes to less obiecticneble substences.

5 "Pood flushing™ effect. = Some srnitrry enpiveors
£ B £

erc of the opinicn thet control of flood wetrrs by upstresw roesulstion
will result in rivers loging the neturel fluching refion provided by the
sudden increese in stresm velocities snd discherges during floore, Tn
opvorition it mey be steted that the rrme volume of weter will te eveil-
able for the flushing process, but thet it will be more cdventngeously
used over ¢ longer duretiocn., A given smount of solvent vill extrect =
lerger smount of disselved solids if used in severcl smeller volume ex-~
trections thon in one extracticn using all solvent volume at once., 2
brief sudden discharge may also be less effective, in thet solids will
only be moved a short distence downgtream. Less obstructions to stream
flow are apt to be encountered in comtrolled floods than under netural

conditions.
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(6) Renefits to water sunplies. - Ilood control will

decrense heslth hezerde occasioned by contneminetion of municipsl and
privet¢ weter sunnlies through direct flooding, ruoture of mrine, ond
eross comnections in flood ereas. In the cleon~un pericds following

the fleods of 1336 »nd 1933, stete end locel health denrrtmente requirnd
snecirl preceutions before ure of flooded promndamweter runnlics conld be
resumed.

by Levees, - Levecs, nrotecting hrevily ponuleted eprecs from

—

floed waters, heve slrevdy benefited the ceusc of pollution rhetomrnt.

In the Merch 1976 flood, the Metromalitrn Sewcerage Tistrict treotment
plent, then under construction in the Hertford South Merdov s, wae inun-
dated to s twentv-foot denth crusing r direet loss of ocbout £3,000 end
geverel months! deley in ¢ompletion. Hrising of the Clerk Dike nnd
emergency protection of the Celt Dike during the Sentembor 1733 flood
proteeted the treatment nlept, which wee then in onereotion,  Comnlation
of the loecrl nroteetion works now under congtructicn ot Hrrtford will
111y preteet the treetment nlunkt which scrves six tone rnd in cepreity
is the largest in New knglend. The City of Cnringfield heas bullt & ring-
dike on Bendil's Teland to nroteet thae trectment nlent reiny conatracted
to gerve Tnringfield end Agawam. Serjons loss occurrad in the 17936 and
1928 floods at the ¥iddletovn, Connecticut, *treatment nlent e»¢ et Oreen-
field, Mesarchusetts, where » plront, sterted in 1G3%, ig beivs built,
Prior to completion of levees snd welils in Wesgt Swringfield, »70,000
flood demage to sewers in the Riverdsle sacticn wes rencrted in 1936,

c. Cheunel improvemen{s, - Precont conditions at Tinsted,

Conneeticut, ere such that during frechets weter from the Med Eiver can
ceuse gewers to back up. The propored chomnel improvement w11l sllevinte

resultant unsanitary conditions in the center of the city.
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27. POLLUTION ARBATEMENT BY CONSERVATION STORAGE. - Threugh dilution

provided by conservation storage, the concentration of ohiectionrtle westes
may be reduced to a degree comparsble with nartiel treectment. Direct end
comnlete trestment is preferable. "ith the stete herlth denertments striv-
ing to improve the Connecticut Piver for recrestionsel ourposes, mere
diluticn of wastes would be lnedequete, since remevel of orgenic solids

is prerequisite to such uscs ps fish propegetion, bething, cemping, and
plessgurc boating., TNilution ellevirtes objectionsble conditions and, if
conservation stornge cean be provided at & low ner ecre-foot cost, it mey
be desireble rs rn rdditional mescsure, especizlly during the time until
the construction of treatment plants can be finenced. £n evalustion of
hernefits for pollution sbetement by conservation storcge to inerersc low-
weter flows does not warrent the construction by the United Strtes of
multiple-purpose reservoirs for this ovurpose, Locel governments mey find

it werranted when combined with other purvoscs rnd locel odventeges,

- 148 -



Summery and Conclusions

@Be  SUMIIARY.

2+ New Dagland relies heavily on the Connecticut fiver Basin
for water-supply and recreational purposes. Steps to prevent iandiscrimin-
ate watervay pollution will in the future mors than rapay their costs.
8secause of the contaminetion of waters near nopulation centers, grouving
cormunities are forced to go increasing distances to supplement thelr
supplies. 1t a cost of about 05,000,000 it was necessary Jor the ‘oston
Uetropoliten District to go into the Connecticut River -utershed, over 60
miles away, to secure water of suitable quality, because all aatural vmiers
in eastern Massachusebtls were so polluted as te be undesirable, [rtford
rgcently svpent 5,000,000 to develop an additional supply in “he upper
F.rmington River Valley. According to the lassachusetts hesllh departnent,
the Connecticut River has not yet reached the nulsance store wud wvean be=
low Springfield is not as cbjectionable as other lassuchusetis stiuis
wers when mandatory leglslation wis adopited to reduco btheir oollviion.

bs ilthourh no formal agreencnts to aceonplish pollution
abatement have been entered into hy the states concerned, a general co=
operative intercost is being showm with the result that each year finds
zreat prosress in the treatueant of Counceticut River Valley wistess “horee-
as in 1935 only 12 pereent of the population on the wmtorshed were sarved
by sevage~dispos~l plants, the fizure is now 36 percort, and with comle=
tion of works under construction or prewnosed, 52 percont, renresenting
nearly all sewercd population, will be served by treatucmt plants. here
sowerage or treatment facilities arc inadequate, the responsible state
agencies are urging municipalitics to howve ongineering surveys wnde, and

ars advising commmitics as to the best solutions of thelr weslte~disposal

problomss Eeonomic conditions in the Connceticut River Wotershoad arc
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gencrally more favorable than in adjoining soctions so that fower finane-
¢ial obstacles coufront pollution abatanairts

ce Considerable pollution oxists on the follewiny streans:
111l (of Worthampton), ifanhan, lower Chicopes, and Hockanwn Rivers. lod-
arate pollution is found on tho Comiceticut, Pascoma, Sugar, Lshuslot,
Millers, lower Decrficld, Groor, woper Chicopee, lower restfield, and
Farmington Rivers. Littlo pollution oxists on tho Passwapsic, fanionoosuc,
white, “lest, Scantic, and Salmon Riveors.

de  Tiith population centers vidoly scottorod alon; The slroous,
much opportunity for self-purificabion is cfforded botween pollubion
sources. It 1s generally agroed that the Conneetileut River can well tuke
carc c¢f the proscnt untreated wastos amonating from points ahove lassa=
chusotts.

c¢e  Thu industriel waste proolum is not so meute as on other
witorshedse £ mitizating factor is the wide diversification of industry,
Poth on thoe madn stroam and tribvutaricse 4% iolyole over 39,000,000
gallons of trnde vastoes are discharged into the Comnocebicut Rivor ozch
2y, but thosc arc mostly inoffunsive rinsc woboers from paper saanuticturcs
In Connecticut, some concerns are using industrial vosiec troatnent plants
to effuet straom boettornont and recovery of by=nroduets. Oxporinents
to dovelop mwethods of troating vwiastus are boing continusd by the State
vater Commdssion.

fo Disposal of rcfuse by dumping inte sbrowas or on rivor
banks below high=water level, in violation of loeal and state ordinancues,
is o general practice ot some industrial plonts and in population cuntors.

gs  Scrornl of the tributarics have cxperi.neud cxbroicly low
flows during droughts but nuisancc conditions attributud to this cruse
ars rarc. Flows on the mein river ore ordinerily ample to curry the

pollution levad,
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e Qpuratian of {lood control r.servoirs will provide man-
arons ineidemtal sanitation banofits, such ns (1) prot_ction of sowagoe-
treatnent plants, (2) dizinution of poillution lousd picked up by high
flood stagus, (3) scdimcntation in storage basins, (L) acration ut out-

(5) more offective stroam flushing, and (6) bonofits to

1ot structures,

vboer

me MPlcotive swago-disposal plonts for douvstic vtstos
should be constructod for 2ll cormwumitics whiore nouc now uxiste
e  Ag roapidly as finonces puorait trondacat plants, contred

or individual, should be ustablished for ~11 industrics or {fuetori.s ro-

nated vatoers.

loaging trads wastes or cont

Cw Comstruction of row trostoient plants, 10 contbswued av
the presunt rato, should rosult In abrtaasit of 211 impertant pollution
sources witiin o generation.

de  The comprotensilve pellution chot.ment wroblum in the ea-

tircwvatorshicd rogsolves itself inte the troatmend of wmotos rothor thon
thy providing of dilutions In gencr:l, coaservation storaze, 2hile heln-

e
ful in pollution abatomont, ies not nucovssiry boeauso of waste trostiient
rlants, cxisting and wider comstruetion, at major pollution sourc.s.

Je  Ixponditurcs by the Unitoed gtatus for additional storage
for pollution abaterient in lood control ruguervoirs is not juctified by
an evaluction of bunufits thurcfors Additicon.l locnl buaefits and wd-
vanLAgus ney warrant provision of such stovngn by locul intorests.
Yo Laws unabling stoato authoritiuss to foree cossition of
rollution, provent now sources, cstiblish rogulations for pollution aiitu-
ment and eontrol are dosirohlo.

e Formulation of iatorstate agreunents botweon Wow Noamshircs,

Vermont, Hassachusctts, and Connceticut, with the ultimate objucti—o of

- 151 -



sotting purdfication standards for the Connuetient Rivor, 1s dusirablo.

Thers now ig wide divergonee in the abatvenont lmrs of the states con-

e Should the tmboer b oy doa site hove o low dissolved

oxygpen contunt, design of outlots could bu guch as Lo provide buacficical

P

corcbilon, socuring downstross sanitoation bonefitse  feduction i wivter
hardaness by dilution is unnocusssary, sincce the natural rators aroe alrocdy
sufficiatly soft.

le Continuation of rescarch to dovelop wetheds of indusfriad

vaste btroatoont s eomnondoed, and vith inproveaott in the seonoaien of

wiots troatioomt, odhor plunt owmers should be meourazed bo aalo fagball-

ntioneg voluntoarilys
Je Foriodic soapling ot analrels of rivor wntors in Posow-

chusutts ad Connceticub fMrniches the ovidince nocussary to vonbrol

[
Y
oy
[
~
v

properly the quelity of wators.  Loek of such progroaas in s i
wad Veraont may rosult in wilf™l peliublion.

e To obate pellution cousod by dumalys of roefuse into

streans, town, eity, and stibe authoritics should nrovido nore suitablo
dunping srownds, costiblish romulations for refusc disgposnl, oad, - hon
nueessiry, nrosecuts violators.

le 1% levees nad choumel-luproveacrt locations, lecal polic-
ing to prevent the dumpiing of rofusce is rocommcndeds.  Projuocts i somw

localitius have lost port of thuir flood controlling

silting-in of chruumiels princrily by the dunplyy; of rofuse int

stroaribode.



1. "RHeport on Sourcoes of Pollulion, Doorficld fiver valley, hoassa-
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Dclober 137,
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Pliwoning »oard, Docosber 1031,
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unpublishad, 193¢,
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T e vori of tho Connecticut Stoate otor Cormission™, wroprinted but
unpublishad peposr, proscotod b e 85e Tiso ot Aneriern Tnstitate
of Choderl ‘npincors wmcoting, stlintic City, e Je, Jocubur
1041,

e Sanitary Condition of’ S cnnooaue Hiver abowve Sotliloluen and
Protalile Cost Of Sovie o Troataeat Rogquiroed?, rovort by ooobenlf
end Gddy, Tnglucoers, to Govomor of Mow Hampshire, Dcewiber 1972,
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o
'

ceial fonort of th
Sonitary ueondition of Cortain Tivers in the Comomealth-,
chusotls lousc voow:imt Woe 2060, January 1050

o oo re ot of FPublie Pealth ilati

N
-

10. “Ropert of the Loparizaoont af Public FHoolth on She Sanitery Jondl-
tion of tortain pivers of the Comoivroulth, “ngsachusotts Houwse
pocwwnt Mo 1745, Tobruary 197%8.

i,  "Statns of Suwnge Trostimt in the Comoetieout Hiver volluy: by
Ge Te Snorling, Sousage orks Journal, wols DT, ue 0, 00. L=055,
Ju-lz‘ir 1‘_,?)9.
12, tLisposal ol the 8w Prom o itirtford ond Yieinityr, rovort of
Sity of Vartford, 19350

obeall and

1%, foport of the Eiate Lepartuont »f Yealth for the yeor oided Juno
50, 1928, state of Connsehicub, 1939,

e “Ohservations on Onorotion of Iustitutional Samge Trosxtaont Dliats®
by He Lo fiiles, Sowvago “orts Journal, vole X1, 1o L, ppe 530-61L5,
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SECTION L

POWNER
Bl

1, SCOPE. = In this section are presented summaries of the exist-

ing and pessible future hydroelectric power developments within the Con-
necticut River Basin, data pertinent to the potential development of
hydrcelectric power at flood control sites in conjunction with floed con-
trol storage, and data pertsaining tc potential conservation storare at
flood control sites. Many of the basic data presented herein were ob-
tained from House Document No., L12, Seventy-fourth Conpgress, second ses-
sion, and from Section 1 of the Appendix (unprinted) of the Report on
Survey and Comprehensive Plan for Flood Control printed in House Document
No. 455, Seventy-fifth Congress, second session.

2. EXISTING HYDROELECTRIC DEVELOPMENTS. - A tabulation of the 58

active hydroelectric developments in the Connecticut River Basin pro-
ducing power for sale is given in Table XXXII. Of the total generating
capacity of L56,000 kilowatts, 296,000 kilowatts, or about 65 percent,
are located on the main Connecticut River, and 99,000 kilowatts, or about
22 percent, are located on the Deerfield River, The tabulation includes
& column showing the developed discharge at the various plants in cubiec
feet per second per square mile. With the exception of the recently con-
structed plant at Lower Fifteen Mile Fells on the Connectiecut River, the
Harrimen plent on the Deerfield River, and a few relatively small plants,
the developed flews are not high, indicating that a mejor portion of the
hydroelectrie generating capacity in the region operates at a high lcad
factor, This fact, ir turn, indicates that there is little demsnd for
new peak load stations operating at lew load factors,

3 POTENTIAL HYDROELECTRIC POWER DEVELOPMENT. - No new studies

have been made of the possibilities of power development et sites cthor
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TASLE XXXIL

EXISTING HYDHOELECTRIG DEVELGPMENTS IH THE CONNECTISUT
RIVER BASIH PROULCIIG POWER FOR SALE

: : : ¢ INSTALLED : DRAIMAGE = :
: : : GROSS . GAPACITY : AREA ¢ PRANT
: RIVER : LOCATION s HEAD N : Iy . IR : CAP#CITX s
: : . FEET o (1LOWATIS 5 Sqa MILES :O+F+S+/Siily
: H : : : H :
sCONNECTICUT: CANAAN, VT, r 3T.7 @ 1,100 = 376 t 12 :
: " t LYMAR FeLLS, VT. r 31.6 ¢ 1,000 649 : Ga7 t
: " + LOWER FIFTEEN MiLE FALLS, N. Ha : 176,00 ¢ 140,000 @ 1,563 H Te? :
: " t MoINDOE FaLLS, V1. s 32.4 ¢ 10,000 2 2,233 : 241 :
: " : WILDER, VT 1 35.0 3,120 = 3,367 5 Uud :
: " 1 BELLOVWS FALLS, VT : 83,0 ¢ 45,000 : 5,387 : Zal :
s " t VERNON, YTa + 36.0 5 28,000 @ 5,230 : 18 :
H " t TURNERS FaLLS Noa 2, MaSS. » 1 B7.4 52,000 :; 7.135 : 1.8 :
s " + TURNERS FALLS Noe ¥, MASS. 1 600 5,000 1) "+9° H * :
: " : HOLYOKE Moe 1, Macs. 0 2440 7,030 &) : :
: " t HOLYOKE Noa 2, 1HAsss s 20,0 2,900 1 }8,242 : 1.0 :
1 " : HOLYOKE {Municisar), Mass,. PR I I 1,050 : :
H " t WINDSOR LOCKS, UONH, » : 28.0 2,900 ¢ 0,655 : 0,01
$AMMONGOSUC ¢ BETHLEHEM, N. H. T 4043 2 360 &o : 0.08

: " t LITTLETON, . M, : 18,7 1o 120 : D.67 1
: " 1 Liseon, ¥, H. 164 ¢ 300 288 fi,96
tASHUELOT @ MARLBORO, 1. M. o 268.0 1,600 25 356
s " 1 SWANZEY Hoe 1, w. M, v 16.0 120 87 1.16
H " + SWANZEY Noe 2, F. Ha : 18.0 = 120 39 1.01 :
t " : TRoY, No ifa 1 104 150 27 : 3.07
sBLack : CAVERDISH, VT, v 120.9 1,500 a2 : 2427 :
A s PERKINSVELLE, VT. P I 310 : 117 : 2,12
tCHICOPEEL  : INDIAN QRCHARD, MASS, + 30,3 6,100 537 3.7 ;
s " : CHICOPEE, MaSo. ¢ AG,2 2,100 720 : 1.2 H
s " ¢ BLANCHARDYILLE, MAuSa + 16.0 3 1,125 ¢ 179 : (.8 :
sDEERFIELD  : SEARSRURG, VTa s 230,00 5,000 96 : 3ot :
: " tWriTeeean (Hakntman), VI, v 390.0 ¢ 45,000 184 H IR H
: " : Rowe (SHEARMAN), MASS. : 8040 : 7,000 234 : 5.6 :
: " 1 FLoRIBA Moe 9, MAsS. T 240,00 17,000 3 250 : 4,25 :
: " 3 SHELRURZE FALLS Now 4, MASS. t B4.0 2 7,000 402 : 4,07 &
H " + SHELBURNE FALLS No. 3, MasS. : 6640 3 7,000 ¢ 407 : 3.20 H
: " :+ GARDNERS FALLS {SHELRURNE), MAsS, I P 4,000 2 500 : J.ou
1 " : SHELBURIE FALLS NOw 2, 458 : 60.0 & 7,000 ¢ 502 : 3448 2
sFARMINGTON I TARIFFVILLE, (ONN. : 32.8 @ 1,800 & 575 H 144 H
s " 3 ROBEATSVILLE, CONHa : 5BW.E ¢ 500 48 s 2480 :
3 " : Ratinnow, Coun. i B60.0 3 8,00C 530 : 3.4 :
: " : UNloNviLLE, CoNua + 3640 2 1,690 1 330 : 1.1 ¢
: " T UNIONYILLE, CONN. . 1848 150 320 : 0.22
sISRAEL + LawcasTen, . H, 1 25.0 130 120 : Cudd 2
Mascoma t LEBANON NOo 1, . H. : 18.7 3 180 3 193 : Ga07 :
: " 1 Leraron Mol 2, 1. H, s 1G.2 2 140 194 : 0.87 :
HE + LEBANOK Noo 3, M. He r 71 1,000 194 : 1.19 &
tMILLERS : WINCHENDON No. 1, Mass, t 2040 1 Jod 5 : .85 ¢
H " t FARLEY, MASS. H 8.0 3 360 334 : 0,76 :
iMiLL BROGK : WINDSOR, VT. r 0.0 s KTV 44 ! 2.5 H
tPASSUMPSIC ¢ PASSUMPSIC NDe 4, V7. r 2440 00 e 425 : 140 :
t " t 874 JOHHSBURY V0o 0, VT v 7.2 250 ¢ 220 : 1.0 :
¢ n 3 $T. JOHNSBURY Ho. 2, VT : Jab6 2 156 are ' Ueb :
: n ! ST. JONNSBURY Noo 3, VT, i7.0 875 420 1.8 :
H " 1 WEST DANVILLE, VT, 1793 ¢ 1,000 @ 2 Jau

t " s LymoouviLLe, VT, PR 3 60 220 (.27 ¢
: " : LYNDONVILLE, VT, + 61.1 & 40 220 GeGT :
1 SuGAR t ULAREMONT, H. H. 1 4.0 ¢ 250 250 G650
1 " t SUNAPEE, fls He : 1.0 ¢ Gl e 46 : 287 s
. : SUNAPEE, N, H. 53,0 470 1 45 : 2 .64 :
tWAITS t BRADFORD, VT. : 73.4 1 380 154 : 0,48 ;
WELLS 3 BOLTORVILLE, VT, : BB.Y 470 87 : 0,12
WESTFIELD 3 COAPLE MOUNTALN, Mass. t 434,06 1 23,000 45,8 ¢ .75
tWHITE : RovALTon, YT, s 133 580 410 : 1.56 @
\ TOTAL i Po4s5,870 ¢ : :

» LARGE YOLUME OF WATER GOLD TO INGUSTRLES.
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other than fleod control sites, The information presented hereln was
taken from the previously mentioned documents. Table XXXTIII lisis the
possible new developmentis or redevelopments within the Commecticut River
Watershed that are located downstreem from vroposed flood ceontrol sites.
For all the Connecticut River sites listed, it was found in House Document
No. 112 that the annual power values would excesd the snnual costs. Yor
the other sites listed on the White and West Rivers, the ratios of annual
value to eannual cost were between 0.8 snd 1, Developments at these sites
may et some future time be warranted., Benefits to them were considored
in studies of the possible value of future conservation storage at flood.
control sites. The potential instellstions shown in Table XXXTIT cre
bosed upon load faectors of 25 percent for the plants on the Comnecticut
River, and 30 percent for the plants on the West and Whitc Rivers.

L. POTENTIAL HYDROELECTRIC POWER AT FLOOD CONTROL SITES. - kach

of the flood econtrol sites considered in this report wes investigated to
determine the feasibility of constructing a higher duasl-purpose dam to
permit the generation of power at the site in addition teo the vrovision
of flcod control storage in the upper portion of the reservoir. LExcep-
ticns to this were the Knightville, Birch Hill, Lower Naukeanp, and Tully
sites in Massachusetts, and the Union Village site in Vermont, for each
of which the Federal Power Commission has msde an independent study.
That Commission recommended the provision of additionel reservoir capac-
ity at Knightville and Union Village to permit the future development of
power at the sites. It recommended the provision of certain adaptations
at the Tully site to enamble the future raising of the dam. It indiceted
thet it did not consider to be feasible the provision of additional eapac-
ity at the Lower Naukeag and Birch Fill sites, either r'or the goncration
of power or for conservation storage, The site at North Springfield,

Vermont, was not investigeted for dual use, since it is not rendily fee~

...]_5'7..
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TARLE XXXIIT

FOSSIBLE NEY DEVELOPVENTS OF RIDEVELOPKMENTS OF EXISTING
PLANTS TN THE CONMECTICUT RIVER BASIN

Dreinege Existing | Existing Potential Pctential

Development State Piver erea in head in | Installe- developed | Installa-
squere miles feet tion K, heed in feet r tion K. W,

Piermont N, T, l Connecticut | 7213, ’ 28 13,000
brilder N. H. | Comnecticut 3367 : 35 3,120 | 35 17,500
Hort Island ¥. H. | Commecticut h572 26 18,500
Holyoke Mess. | Connecticut| 8202 .55 11,036 55 | 60,000
Enfield Conn. | cOnnecticuti G655 é 28 2,900 28 35,000
Sharon Vt. "hite | 649 é 57 i 6,000
“est Hartford Vi Thite 683 I 35 4,000
Lartford Vt. *hi te 708 i L2 5,000
i'-:'est Dummersten 3 Vt, ect 1,08 I 20 629 5o 6,800
rattleboro Vt. Tegt L2o i wq‘um_w§§m,m__‘i 7,600




sible to build a higher dam et this site, Table XIIV: furnishes pertin-
ent date concerning the possible development of power at all other flood
control sltes. The assumétions used in computing these tables were as
follows:

g. A load factor of 25 percent for all developments.

b. An over-all efficiency of 80 perecent.
. Power values of $12.50 per kilowatt for peaking

capacity, plus 1.5 mills per kilowatt hour for the
energy or coal-=saving value.
d. Benefits from active draw-down storage to downstreanm
rlants similar to benefits discussed in Peragraph
5. These benefits are shown in Table XXXV,

Storage capacities selected for the power developmentis were chosen to
give the minimum cost of development expressed in dollars per foot of
usable head, with the further proviso that sasctive storage capacity ef
approximately 100 acre-~feet per square mile be provided for stream flow
regulation. Previous studies made to determine the effect of conserve-
tion storage upon minimen flows indicated that sterage capacitice of
this amount for reservoirs in the Comnnecticut River Watershed yield the
-greatest increasc in minimum stresm flow per acre-foot,

5. FOTENTTAL CONSERVATION STORAGE AT FLOOD CONTROL SITES. - Each

flood control site investigated in this report was further investigated
to determine the feasibility of providing conservation storage capacity
in addition to the flood control storage capacity. Such conservation
storage, by regulating stream flow and increasing dry-weather flow, would
provide important benefits to downstream communities and water uscrs.
Table XXXV is a summary of the possible bensfits tec be derived from ad-
ditional conservation storage at each flecod control site, with the ex-

ception of Enightville, Birch Hill, Lower Naukesag, and Tully in Mass-
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TABLE XXXIV

ANALYS1S OF POSSIPLE ©Q'FR DEVELOFMENT AT FLOOD CONTROL SITES

[ [ 1 Curaoities T Winimar regulated: TALter s urlace sBvalnag 1 s Annwel 3 thowanl values i 1katlo
' 1lraioege: ] T t ¢ Assumad £lows : Meap 1~ Maximum t 1 1 1 output iinnual walue at siteiof draw-down: 1 Anpual sost v of
Romervoir t River t ares : _Flood oontrel : Power 1 Total t power sa.f.s, Der: tubsble:for powsr 1 Tal lwater: Mean i1lnstalled: 1000 1 T " | storage to 1 Total T Tower 1 tvalue
: i square t ' [ 1 t tdraw=downg  aquars 1 t flow :fest abovsifeet above: hemd isapmoity ikilowatt: Peakiag : : downetream ; annual :Ressrvoiriinstalla-: t to
1 i_miles sinohos:sore-fost:inches more-fost: inches rasre-feotimore-fest mile 0.f.8,:0.0.8.: mM.8.1. : m.s,1, ¢ fest ikilowatte: hours i ompaoitys Output : plants* : value : 8 et tlom 3 Total iooet
Measachusetts t [ 1 ] [y 3 1 [ T s ] 1 [ 1 1 2 1 1 1 v 1 [ [ 0 [
3 1 H t H H 1 H t t s 1 H 3 1 i 1 1 3 H : H H ' ¥
Rasthampton 1Manhan + 68 6,0 21,800 : 2.8 : 10,000 : B,8 : %1800 : 5,000: 065 1 36 : T5 : 156 v 126 + 28 1 200 3 1,250 1% 3,500:% 1,900 :§ 0 38 5,400 :§ 29,000:% 10,200:4 39,200 O,]
3 1 : i H t ] H 1 3 1 t 1 H ] ] 3 ] 1 H H ] 1] ] 1
Fort ¥orrisen =1(?urfi;1d t 48 1 5,0 ; 15,400 3 3,6 : 8,900 : 9,6 : 24,3500 : 4,800 : 0,63 ; 30 : &2 : 693 ;616 r 73 : EOO : 2,690 17,6001 4,000 : 5,400 1 17,900 :  21,800; 13,800: 34,800: 0,5
1(North 3 s : f f ! s ' H 1 t : ' : : ' t : ' ' 1 t ' R
Want Brookfioldﬂ(:hienpu) t 106 ¢ 6,0 : 35,9001 6,0 : 33,900 ; 12.0 ; 67,800 : 10,600 : 0.60 : 64 1 127 : &l ¢ B®T 1 13 ;230 980 :  2,900: 1,500 7,400 : 11,800 :  £85,100: 9,800: 64,900: 0.2
1{Quaboag 3 : t 1 t 1 H v : f : f B 1 ' t ' : : 1 1 1 1 [
Barre Falls iChiscpes + 67 : B0 : 24,300: 2.6 : B000: 10.6 : 32,500 : 6,000t 0,68 1 3% :r TE 1 BOZ + 70 ¢ 49 1 520 3 2,280 :  6,500s 3,400 ¢ . 3,200 : 13,100 : 8,100: 12,2001 20,300: 0.4
1(vare) : ! : 1 H : l ' B 1 H B t 1 s : % i 3 t 1 ' 1 s
New Hampehire t t 1 1 H t z H ! H 1 ; 1 H 1 H 1 1 ¥ H : H 1 T ]
t z 3 : H : f 1 ' t 3 ¥ 3 v t 3 t t H t 5 ' H : '
Honmey Hill shohuelot s 70 : T7.0: 26,200+ 3.0 : 11,000 : 10,0 : 3T,300 : 6,000: O.48 : 32 : 65 s 5O8 i AT2 : %2+ 28O 1 1,200 ¢ 3,500 1,800 : 1,900 ¢ 7,200 ¢+ 20,600: 10,200: 30,8001 0.2
:{South Fransh) ' ' [ ' ' 1 s s p t : 5 f . : f : : s t H : 1
Otter Brook tAshuelot ' 4T + 7,0: 17,600 : 3,0 : 7,800 : 10,0 1 25,000 ;1 4,500 : 048 : 23 . 44 : TMT l 618 107 L 670 1 2,800 8, 400: 4,200 : 2,400 : 15,000 : 18,900 13,400:  32,300: 0.6
1{Obter Brook) : : ' f f 1 3 1 1 1 : ' ' s : ' ' : ' s 1 1 L]
Claremont Sugar 1 245 : 6.0 : 7O, 400 ¢ 1.8 : 20,200 ¢ 7.6 : 06,600 : 15,2001 0,38 : 8B ; 172 : §7TH : 528 s 47 : 1,150+ 4,810 : 14,300 . 7,200 : 13,300 : 34,600 : 38,000 1T7,100: B5,100: Q.8
H H H H H H ; 1 3 1 H H H H H H H H H H H ¥ 3 ¥ 3
1 t H H % : H 3 3 1 t & H t t i 1 H t H t t t *
Weat Canaan 1Maacoms i B0 ¢ B.0: 34,00 : 4,5 : 19,400 : 12,8 : 53,500 : B,000 : 057 : 48 : B8 ; 888 ;801 ;86 : 1,070 ; 4,350 : 13,400 ; 6,500 ; 5,200 : 25,100 : 13,8001 19,600: 32,4001 0.8
1 t t H ] 1 T 3 1 r 1 H t ] H H t H t H H - T 1 H 3
Sugar Hill rAMmonocsuo T 246 : 7,0 r 91,6001 2,2 : 28,400 : 8,1 1 120,000 : 32,300 3 O.8%5 1165 : 320 ; 6850 : 598 : 87T 1 5,660 (16,000 : 44,500 ¢ 24,000 ; 11,900 : 80,400 ; 66,000; 44,600 90,800 0,8
t 1 t : t B B t 1 1 1 t B t ' 3 t t r 1 1 T t t 1
Upper 16 Mile :Comneoctlout 11,626 3.0 : 260,000 : 2,5 : 216,000 : 5.5 : 476,000 : 114,000 : 0,79 11,280 :2,930 : 806 : 650 : 150 t126,000 :268,000 :1,582,500: 384,000 :+ 204,500 :2,150,800: 205,000: 753,000: ©64,000: £.8
Falls 1 1 1 ' ' : : : : z : t B H : : 1 t % B 1 t B t [
Yermont H H H] 3 ¥ H t H ' 1 t 1 1 H t H ! H ] 1 L] 3 ¥ ' 3
H : 1 1 t 4 : f [ 3 t E H : : : t t t H H t 3 t t
Willismsvllle :Wast ¢ 400 1 7.0 : 150,000 : 4,8 : 105,000 5+ 11,8 : 253,000 : 40,000 : 0,70 : 280 1 $04 : 460 t 541 t 114 s 9,000 : 38,000 : 109,000: 57,000 : 16,900 : 184,900: 106,000: $6,3000 160,300:¢ 1.2
3 3 H H H B i H H H : t H £ : : : : B : - H t 1 s
Cambridgeport :Saxtons i 58 1 7.0 : 21,600 ¢ 3.2 ¢ 10,000 : 10,2 : 51,600 5,800 : 0.6% : 38,6t 76 : 621 550 [ ) : a78 1+ 5,010 8,400; 4,500 ; 2,800 15,700; 11,3000 18,400:  24,700: 0.8
T 3 1 1 ' 3 1 H 1 H H H H 1 ' 1 H H H 1 H x t t H
Brockway sFilliama t 101 1 6.0 32,300 1 8.7 : 20,000, 9,7 : 52,300 ; 8,000 ; O.54 : 55 : 112 534 1 480 : BO : 1,200 : 5,350 : 16,000 8,000 : 8,300 : 29,300: 48,000 17,800: 85,600: 0.4
H H H t : H H B t ' : r 1 t t 1 B 3 H t i ' 3 [ t
Lud low 1Black : 56 : 8.0 : 25,800 : 10.0 : 30,100 . 1B.0 : 54,000 : 12,000 : 0,98 : 55 : B4 : 1,074 t 999 v T2 : 1,080 :r 3,600 : 13,600: 6,400 20,700 : 59,6001 26,900: 16,800: 43,5001 0.8
1 1 1 1 ' H ' : : 1 H ' ' H 1 H ' H : H : ] ' H H
: : 3 t l i 1 t 1 ' 1 [ i 3 3 T : : : 1 B B : 3
- 13 H H : : H : H H H H t H B B : H H H H H H 1 1 )
Eerth Hartland :0Ottauquechee 222 : 6,0 ¢ 71,100 : 1,3 : 15,200 ¢ 7,3 : B6,300 : 10,200 : 0,41 : 91 : 244 : 464 : 350 : 106 : 2,640 : 15,400 :  33,000: 23,200 : 7,700 63,900: 47,000: 20,400: 78,400: 0,8
z s B ' ' t 1 1 1 H H 1 . [ ' 5 : 1 : 3 [ : 1 s
South TunbridgsiWhite s lo2 o 6.0 ; 32,600 @ 3,0 ;16,400 8,0 : 49,000 : 10,200 :; Q.68 : 64 : 153 542 T 461 r T8 s 1,320 : 6,000 : 16,6001 9,000 : 7,700 : 35,200 47,600: 18,800¢ 86,2000 0.5
1(Firat Branch) : : : B H B : 3 H 1 : 1 : H : : 1 1 H H ] 1 1 ]
South Randolph :White « 6% ¢+ 7,0 : 23,500 : 1,9 : 8,500 8,9 : 30,000 : 3,000 : O,41 : 26 : 63 : 564 ;. 533 : 2% 1 200 : 1,080 : 2,5001 1,600 : 2,400 4,500: 18, 700: 9,800; 25,300: 0,8
t(Seoond Branch) ¢ 1 H 1 1 : H : T 1 H : t H { i t ' H { H 1 3 3
Aysrs Brook 1#hite r 30 ¢ T.0: 11,200 : 3.8 : 6,100 : 10,8 : 17,300 : 3,000 : 0,63 : 19 : 39 : @87 : 642 : 43 : 220 : 1,000 : 2,800: 1,500 2,700 7,000: 15,800: 9,800: 28,400: 0.3
:fAy!l‘l Prook} 1 : H 1 H 1 5 1 H 1 1 1 : H 3 : : : H H 1 H 3 ]
t H : 3 i H H H : H 3 H H [ i H H : H 1 : t t 1 3
t H H H H H H H B B H H H H 3 3 H H b : H 3 H 3 3
Gaysvillas sWhite : 226 : 7.0 : 84,300 ¢ 5.3 : 40,000 1 10.3 : 124,300 : 31,000 : OC,7T5 : 170 : 316 - 787 : 380 : 170 : 8,000 : 32,200 : 96,800: 48,200 ; 20,800 : 174,600:r TO,000: B87,700¢ 167,700: 1.1
' : H : : : : : B : B t B H : t H t t t 1 t 1 1 H
Seuth Branch Waits r 45 1 7.0 : 15,800 : 10,0 : 24,200 : 17,0 : 41,000 : 15,000 ¢ 1,21 : 66 : T6 826 ¢+ 666 1 154 ¢ 2,%0 : 7,000 : 28,800: 10,500 18,200 . 57,500: 38,7001 41,300: 80,000: 0,7
1(South Branch) t : F : B F : 1 H z 3 1 3 : H B ] 1 1 t ] ] H
Viotory :Passumpalo : 68 : 8.0 : 28,200 ; 15.0 : $2,800 ; 23,0 : 81,000 : 20,000 : 1,20 : 79 112 ; 1,184 : 990 : 70 : 1,800 : 4,670 18,8001 7,000 : 18,700 41,500: 20,1001 20,000t 40,1003 1,0
t{Meons) t : 1 ' H : : 1 1 : H 1 H 1 : ' 1 t H : 3 i ] :
Lyndonville :Pagsumpsie : 70 : 7.0 26,100: 1,6 ; 6,000: B&,8 : 32,100: 4,000 0.8 1 48 : P90 791 706 : 80 : 1,000 : 4,730 1+ 12,800: 7,000 10,600 . 30,100: 49,000: 14,800: 85,800: 0.8
1 t z B 1 : 3 1 3 t : 1 t 1 1 t J 1 1 ' t C 1 t v 1

# Taken from Table XXXV. . -IGO-



TABLE ¥xXV

AVElYET. T PASFTPLE L OWFITREAN W . 77 OTRZERVATION ST ®/GE 40T YD CRAN-LOWE STURAGE AT FLOOD TOETRCL SITES )
' s i : : AT EXNILTIES T a%7T3 : AT +05s51TBILE FUTODRE PFPLANTS
' : Pradc- Ceroitien : iowrstrasr heade : : ] Ratlio: ] t 1 1 Ratla
' + age : i - : : : Iniremsed ceaking : Incresszed outzut = irpual values sArnual 4 of jinoreased peaking  : Lporessed output ¢ Annual values 1Annual 1 of
Reservolyp : River i oarem i_Flocd sontrol  : Conservetion iTower drew—down 1 nxostirg Ultimate :cemeitias-kilowstts:] 00 kilowett hours : : coat rvalueica molties-kilowattns1000 kilowatt houra : 1 cost 1 value
: 1 Bguars : f : t : 7 el ¥ein : t =: tpin : corTbusr valn s eaklng : : : of i ko Tribur: ¥alm ¢ :Tritu-: Main : :reaking : : i of 1 to
: : mileam :Inchee:hcre-fest: rohes:scre-feev:incheg:izre-feet: tapy : stem  tary : ater . Tary i g3%er : "ary : stewm : Total: tery : skter : Total:oeapecity: Dut ratoragezoce b 1tary stem : Total: tary : stem : Totalicapmoity: Output: Total :Storsge: oost
¥assachusetts : 1 t B : 3 - : [ B f : : 3 : + B B B f : : L H B : : ] B T [ H r : fi [
' H : : : : : : : : B : : : : : : . : : : : f : : t : : : : 1 : 3 H
Easthampton :Menhas : =8 : 1,800 : 2,8 ¢ 10,000 : : [ T [+ B &3 3c 22 : [ ] I Qo L] LU LS ] % ] Q:3 0:$29,000: 0 = el 500 500: 0:68, 000: 68, 000 3,000:§102 00 I1CE, 000929, 000 0.4
t : H 1 1 i dad 5,005 5 H : : 29 11 S o (o) Qo Qg Qo Q: Q: Q: : z Q: 260 250 0:34,000:354,000 1,500 51,000: %2,500. ]
: i : 3 : : : : : : : : : : : : : : B : f H : t : : z 1
Fart Morrisca :imarfisld H 48 : 15,490 E, 3 : 1sg 138 ¢ 83 : 11 9 11,400 [*I 1 0 :1,2¥0 5,400 ¢ 1,800: 10,200; 21,800: 0.5 . 450: 3,2560: 1,210: e00: 31,810: 2,700: 14,400: 21,800« 0.7
1{North) H H H 1.3 4,830 H B 20 11+ 800 : Q 1 2 LD 5,400 11,0001 §,400: H : 260: 1,153: 859; 330 9801 1,500: 8,400: ]
H B H H t i H ® H H H H s H H H H H H B T B H H
Weat Brookfleld :Chiacpee 108 : 33,900 33,300 ! [ s 0 104 28 ol : 48 11,329 Q 0 :3,172 11,500 15,30Q0: 55,100: 2,3 f20: 2,440: 3,170: 780: 35,8503 5,900: 20,500: 55,100: 0.4
1 {Susbong ) 3 L : L.y 17, 600 H : : H 36 : 23 :1,720 [ ©900 1 p, 10 7,4001 : B 160: 1,100: 400 240: 1,140 1,700 8,300 1
Barre Falle ;Chjuupel H 57 : 24,300 8,000 58 bl ;Y 2n 2z = 18 : 530 : q 530:  6BD ¢+ 580 3,200 4,100: 8,100: 3.6 143: oTd: 580 180: 78 1,100: 5,100: 5,100: 0.8
< (#nra) B : : 2.0 6, 000; : L © 18 13 : 432 : 0 ;. 433 430 : 0 430 : 2,870 : 2,200, B 140 5TO:  430:  143: ST 900:  4,300: :
' : T : : : : : B 3 : . B : : : : ' : s ' 1 : B z
Now Hampshire H : : . : : H : f : : H B :
: . ' B + . K : :

3,400: 20,500: 0.2 s 960: 0: 1,340: 1,340:

. 580: 580 : 2,500 : : 0:
1,800t : : 0: 20 BR0: Gy 720: TZO:

320: 320 ;1,400

Homey Hill :Ashuslot : 70

i $ i
2,000: 7,800: 20,6003 0.4
s(South Bramoh) 3

: 230 1,100:  4,200:
1,700;  7,000: 18,900: 0.4
800:  4,100: )

680 890; 219:
400 550 1203

390: 600 : 3,100 :
340: 360 : 1,900 ;

17 . 210 : 300
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achusetts, and Union Villoage and North Springfield in Vermont, which were
rnot further investigated for the rossons outlined in Paragraph L above.
Benefits to conservation storage have boen computed both for existing
hydroelectric developments as listed in Table XXXII and for potentisal
future developments as listed in Table XXXIII. The assumptions upon
which these benefits wore computed were:
2. Thet the potentiel incresse in peaking capacity at exist-
ing downstresm plants would be worth $6.00 per kilowatt.
In almost every case involved, the realization of acddi-
tional peaking cepacity at existing plents would necessi-
tete the installation of additional generating capacity.
b. That electrical energy generated at existing plants would
heve a value of 1.5 mills per kilowatt hour.
c. That storaze capacity provided at flood control sites
would be utilized 100 percent once each year,
d. Thot water would be utilized at a load factor of 2§
rercent.

6. GENERAL CONSIDERATIONS, - No detailed study of the possible

market for hydroelectric power was made. There are attractive hydro-
electric sites in the basin, notably the Upper Fifteen Mile Falls site,
which are owned by utility corporutions, which have not been developed,
On the other hand, new steam generating capacity has been constructed
within the general region recently, and construction is ebout to be
initiated on a }0,000~kilowatt steam generating station at Providence,
Rhode Islend. The chief walue of water powsr in the New England region
is to absorb peok load, ond at present there is sufficient hydroelectric
gonerating capacity available to carry the pesk of the existing tetel
load. The base load is carried more economically by stesm stations. 1In
general, not until the total lond for the region has materially increased,
thus providing a greater totel pesk lond, will it be attractive +to de-

velop additional hydroelectric power,
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